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I. — Investigation of the Vegetable 7 allow from a Chinese Plants 

the " StiUingia sehifera" 

By Nsviii Stoet MAiKELTNE> M.A.^ F.G.S. 
vmrrr bbasbb ov jajimioaT akd assistavt pborbspob ov CHZXtfzmT at 

OXFOHD. 

The inrestigation now offered to the Chemical Society has been long 
made, as regards its most important features, but ^^^aa not before 
published from a want of completeness in its details. That com- 
pleteness has been now effected, and methods, introduced snbs^uently 
to the period of the original investigation, have been employed to 
establish its correctness. 

Chinese vegetable tallow is a substance nsed, I believe, already in 
considerable quantities in the candle manufactures of this country, 
though the specimens first employed for this investigation were from 
the earliest ii]^>orted cargo of it. It has been made the subject of exami- 
nation by three chemists. Thomson and Wood,* and M. v. Borck,t 
have detailed the results of their labours upon it. The former two 
chemists imagined that they had established the nature of the solid fat 
acid in the Chinese tallow as con si Siting in a mixture of margaric and 
stearic acids;| the latter, that he had shown it to be a new acid, to 
which he gave the name of stillistearic acid. That both arrived at 
erroTiPons conclusions will be seen from the following pages. 

M. Borck has given an account§ of the vegetable tallow itself, 
which is so complete that I am able to add nothing to it. 

• J. pr. CJhem. dyii. 240. t Ibid, xlfac SftB. 

X Since this papci* was read T have received from Dr. Tliomson specimens of the 
iat he examined, and of the acid he obtained from it, which render it evident that thia 
&I was not the same with the.tAllow I have described in this paper. 

S Ghem. G«s. 1860, p. 647. 

vol. vili, — WO. XXIX. B 
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The StUUnffia §ebi/era, the 0 ka 0 of the Cbineae^ bean berries 
wbicb are aboat a balf-incb in length^ united together in threes^ 
aurronnded by a triple capsule, which detaches itself very readily 
from the fruit. These hemes consist of a 8tone*frnitj the kernel of 
which is protected by a hard shelly which again is coated by an envelope 
of cellulose substance, perhaps a quarter of an inch thick> in the cells 
of which the tallow ia contained. This taUow-bearing envelope is 
estimated at about 25 per cent, of the fruit. The tallow ia pressed 
out from the fruit by the Chinese, melted on water^ and cast into 
large cylindrical moulds with a Chinese stamp on them. There is 
another product, a Huid fat, which is procured out of the more solid 
portion, and which does not come into commerce. 

The tallow of commerce, when freshly cut, is white, and becomes 
ydlowish-brown by exposure. It possesses a faint but peculiar smell, 
calling to mind at once its fatty nature and vegetable origin. Its 
behaviour with solvcnta is as follows. The liquid portion of tho 
tallow (its oleine) being soluble in the cold in various menstinia, 
imparts to them a solvent action on the solid portion also, which they 
otherwise .do not possess ; and hence, not only do oil of turpentine 
and coal-naphtha dissolve it entirely, but it is alto partially soluble 
in ether, in equal parts of ether and absolute alcohol, ether and 
common alcohol, wood-spirit, absolute alcohol, and common "strong 
alcohol.^' The order in which I have placed these menstrua indicates 
the order of solubihty, which is, of course, inversely as the amount 
of solid fat which remains undissolved. On boiling, it is completely 
dissolved by ether, by ether and absolute alcohol (equal parts), ether 
and common alcohol, absolute alcohol, wood-spirit, and in common 
alcohol, — ^the facility of solution being indicated by the order of the 
solvents. 

The ethereal solutions remain clear after cooling, nnd only nlti- 
mately deposit the cauliflower crystals, which are formed immediately 
in the other solutions. Heated in a capillary glass tube, it melts at 
87° C, and beginning to solidify at 32° C, is finally hard at 20'' C. 
But if carefully melted in a test-tube, the fresh tallow, or this after it 
has been melted and very slowly cooled, has a melting-point as high as 
44° C. The melted tallow has an acid reaction. This might be due 
to a decomposition of the fat-salts in the tallow, or, again, it might 
be the result of an acid fat-salt. That it was not due to the former 
is rendered probable by the absence of glycerine from water on which 
the tallow had been kept for some time melted, the evaporation of 
this water yielding no acrolcine odour. 

When, however, the tallow has been so boiled on water, it imparts 
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to it a strongly acid reaction and smell ; in fact^ the water removea 
from the tallow itself this acid character, sufficiently showing that it 
is not to a salt of acid constitution th tt the acidity is due. This acid 
may be separated from the tc^llow by boiliiig it witli absolute alcohol, 
and pressing out the alcohol on its cooling, the lead-salt being now 
readily precipitated from the alcoholic solution by acetate of lead as a 
fine white salt. The saponified tallow, moreover, when treated with 
tartaric acid and distilled, yields nii at ui distillate, which proves the 
acid to be volatile. In fact, it the tallow be melted in a flask on the 
water-bath, it yields an acid smell, and vapours of acid reaction, and 
there is nothing oi the chaiacter oi acroleine in the odour, but rather 
that of acetic or propionic acid. The acjueous solution yields a baryta- 
salt, which is soluble in water. 

This volatile acid ia present in the tallow in very small quantity, 
and was not further investigated. In other res))ects, the chemical 
nature of this tallow is briefly told : it consists of palmitine and. oleine, 
and IS perhaps the best known source for the chemist of palmitic acid'. 
But, since the former of the two memoirs to wliieli 1 h.u e referred is 
written on the idea that this substance contains margarine and 
stcarine, and the latter j^ave the history of a new a( I, it became 
important to establish the true character of the acid with care and 
precision. 

The original infthod followed for this purpose consisted lu taking 
a considerable quantity of the tallow, melting it, and, while warm, 
pressinjg it out in linen or canvas. The part remaining on the linen, 
and melting at 48° — 4j9° C, should, of course, contain ni a prepon- 
derating amount the constituent of the tallow yielding the aeid of tlie 
highest melting-point, while the portion pressed out, and which 
melted at 30*^ — 32° C, should contain the constituent yiclam- any 
acid of lower melting-point. The former yielded iu fact an aeid, by 
saponification and decomposition of tlie soap, melting at 60^ C, and 
this, by repeated crystallisations from alcohol, was raised to a 
melting-point of 03° C. The nieliing-point of the acids procured 
from the pressjed-out portion was 53^ C. ; but continual crystallisations 
will raise this to the same melting-point as the former. This second 
portion, therefore, also cuutaina the acid of the highest attainable 
melting-point. 

This prcssed-out part of the tallow was therefore again melted, and 
pressed out wlien partially cold, and lIus second pressed-out portion 
was saponified, and the acids separated by hydrochloric acid. A mix- 
ture of acids was thus obtained, and it remained to ascertain v» hetlier 
this mixture contained any other aeid than the one mentioned, whose 
melting-point was 63" C, and oleic acid. Accordingly the fat-acids 
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were dissolved uj alcohol, and tlie incipient deposit of crystals sepa- 
rated by filtration — the filtrate being similarly treated several times 
in succession — part of the aleohol being evaporated off as the solution 
became less rich iu the more solid fat. The crj'stals in each case 
were at the time pressed and blotted, and then separately saponified, 
as were also the finally remaining acids in the filtrate from the 
whole. 

Each mass was then carefully dissolved in alcohol, and allowed to 
crystallise, and then filtered and pressed to nd it of oleate, and after 
a repetition of this process two or three times, the acids were re- 
covered, and found all to possess a meltin^i^-poiDt within a degree of 
one another, viz. 62°— 63° C. The ucida were then mixed in such a 
way as that the first separated in the process 1 have described were 
thrown together, and so on with the others, so that the acids [1.] 
[II.] [III.] and [IV.] represent in order the bodies which should 
be expected to contain respectively iium more to less of the supposed 
higher acid. Furthermore, tlie acid from the filtrates, as before 
described, formed [V.] in the series. The ammonia-salts, and fi*ora 
these the several silver-salts, were made; and silver determinations 
ttcd analyses of these will be foiind in their proper place. 

Sub jcquently, however, to the experiments which are above very 
biitll} described (for their detail would now be too long", and not of 
* the same interest in description as formerly), the method of fractional 
precipitation introduced by lieintz was adopted, to confirm the 
absence of any second solid fat-acid. A large amount of the vei;etable 
tallow was saponified by an alcoholie solution of potasli, wacer added 
to the clear solution, and the aleohol distilled off. The acids .st-jia- 
rated from the soap by hydrochloric acid, and carefully washed in 
boiling water, were next dissolved m a large amount of alcohol, and 
mixed with a siuall quantity of acetate of lead. A slight cloudiness 
in the liquid is cleared immediately by a tliup or two of acetic acid, 
but, on cooling, the lcad-.>alt crystaUises in minute white scales. 
This is liltered, and the filciatL treated with a fresh dose of lead- 
salt. The whole of the solid acid is thus thrown down by the lead- 
salt, after which an excess of ammonia is requisite to effect the forma- 
tion of any further precipitate, which, however, when so formed, con- 
sists only of the yellow^ oleate of lead. The white salts precipitated 
by the acetate of lead were, after filtering, carefully washed with ether 
and dried. They were then severally decomposed by hydrochloric 
acid, and dissolved in hot alcohol. The acids thus obtained from the 
several lead-salts require to be again saponilted aud recovered by 
hydrochloric acid from aqueous solutions of the soap, as they contain 
traces of paluulic ether, owing to the use of alcoholic solutions ni the 
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preparatioii. The first lead-^t yielded in this way an acid melting at 
63^, the other an add with a melting'^int of OOP, which, however^ 
waa readily raised to 63^ by one or two crystallisationa. 

These methods unite, then, in establishing the absence of any second 
solid &t-acid in the tallow. I will next prove the identity of the acid 
it does contain with palmitic acid. 

Palmitic Acid* — The tallow is saponified with one-sixth of its weight 
of potash in alcoholic solution. When quite clear, water is addedj and 
the alcohol distilled off. The solution of the soap is now added to 
▼ery dilute sulphuric add to separate tiie acids. The water from 
which the fat-acids have been separated contains free sulphuric 
acid, sulphate of potash, and gljrcerine ; and this latter body may 
be ^adily separated from it by neutralising the free acid by car- 
bonate of potash, evaporating off the water, and treating the residue 
with alcohol. The glycerine is recognised by its taste, and by the 
reaction which produces aceoleine. After frequently boiling on 
water the brown mass thus formed, it is pressed in a powerful 
press. The pressed mass is again melted, a little alcohol added 
to it, and after partial cooling the pressing force is repeated. After 
a few repetitions of this process, the mass becomes perfectly 
white, and its meltipg-point constant. Several crystallisations from 
a large amount of alcohol insure its purity, and the acid so formed 
has the properties of palmitic acid, as obtained by Fr^my and others 
from palm Oil. It is eadly dissolved in hot alcohol, and separates 
from it, on cooling, in fine pearly scales. Very soluble in ether, it 
is but dightlyso in cold alcohol. Its mdting-point is 63^*6, but 
it becomes hard at 63^. It reddens litmus when melted, as do alio 
its solutions. The surface of the add after melting and cooling is 
singular and characteristic, being formed in a series of irregular 
ridges of a drcular form. It may be kept at a temperature of 
250^ to 300^ for a length of time without alteration in melting-point 
or appearance. At a rather higher temperature, it distils over un- 
changed. A very dight dtBColouration, however, takes place in the 
retort, which is not imparted to the distilled acid. A slight residue 
in the retort, due probably to the formation of a trace of pdmitone, has 
a mdting-point of 72^. The distilled add has the melting-point of 
the acid obtained from the dcoholic solution. Nearly pure specimens 
of the add should alone be taken for distillation. Now, according to 
Schwartz^* the palmitic acid obtained from palm oil undergoes 
decoropodtion by distillation, its melting-point falling to 57^; and, 
if this add ' be kept at a temperature varying from to 300^, it 

* Ann. Ch. Pliwm. Iz. I»8» 
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becomes converted into his palmitonie scid, which haa a meltiiig* 
point, according to him, of 51^, and lias no crystalline atrnctttre. 

Accord i II <;ly, the acid waa prepared from .palm oil by preeiaely the 
same proceaa as that adopted to get the acid from the yegetable tallow* 
It was not quite so colourless, but had the same melting-point of 6lQt'*'5, 
and, like the acid from the Chinese tallow, it underwent no alteration 
from distillation beyond the same alight discoloured residae in the re- 
tort. Each acid was kept three-quarters of an hour, melted at a tempe^ 
rature between and 280^, and both had the same melting-point of 
03°, — Slower, by only half a degree, than the oti^al melting-point of 
the acid. It ia obvious, therefore, that palmitic add doea not undergo 
the changes thus ascribed to it. This acid is soluble in hot sulphnrie 
acid, from which water reprccipitates it unchanged. Boiling it with 
nitric acid slowly changea it ; but after treating it thus hr an hour^ 
and then melting with water, and finally dissolving in alcohol the' 
solid yellow cake that floated on the cooled nitric acid, palmitic acid 
was obtained unchanged. The action, therefore, ia a very gradual one* 
Palmitic acid loses nothiiig in weiglit at 100°. Dried at thia tempe- 
tature, and analysed by burning in some eases with chromate of leadj 
in others with oxide of copper and chlorate of potash^ it yidded the 
following numbers : — 

I. 0-32G0 grm. distilled acid gave : 

0-8970 „ carbonic add, and O'Saaa water. 

II. 0*9624 J, of add aeparated Irom aleohol gave : 
0'9055 „ carbonie acid, and 0*4080 waters 

III. 0'2872 „ of acid sei>ar;i(( (l from alcohol gave : 
0'7874 „ carbonic acul, and 0'3204 water. 

IV. 0'2930 „ of acid separated from alcohol gave ; 
0-8042 „ carbonic add, and 0*3292 water. 

V. 0-3203 „ of acid separated from alcohol gave r . 
0*8790 ,> carbonic add, and 0*3607 water. 

These numbers express the foUowmg percentage composition ; — 
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7503 


74-91 


74-77 


74-86 


74-84 


75-00 


192 


12-39 


12-36 


1240 


12-49 


1265 


12-60 


32 


12'68 


i2'7a 


12*89 


12^ 


12-ei 


12-60 


«2 


10000 


100 00 


100 00 


100 00 


100 00 


100-00 


256 



These numtm, then, agree with the fominla of palmitie add. 
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To detennine tike amotiot of water oomhiaed bk the acid, it waa 
melted wstb finely-powdered oxide of lead. 

0*8513 grm. of the acid lost m this way 0 0310 of water. 



la order furtlier to confirm the complete identity of the acid in 
Chinese vegetable tallow with palmitic acid as obtained from palm 
oil, many of its salts were prepared and analysed. 

Palmitines Palmitate of LipyHc Osnde, — ^To the melted tallow 
a mixture of alcohol and ether is added^ and the mass powerfully 
pressed* The> operation is repeated a great many times. The 
resulting mass is crystallised, first from its solution in mixed alcohol 
and ether, and subsequently from pure ether, till the melting-point 
is constant. The crystals from the last solvent are small, and of 
pearly lustre: in form, apparently, rhombic prisms* It does not 
crystallise after fusion, but forms a hard, wax-like, brittle, translncent 
mass. Insoluble, or nearly so, in cold ether and hot alcohol, it dis- 
solves readily in boiling ether. Its reaction in fusion,, as in solution, 
is neutral, while a strong heat decomposes it, with development <^ 
acroleins* When the melting-point is carefully taken, it shows a 
first melting-point at 5(f '5 ; aiter again solidifying, as the tempe- 
rature is increased, it presents another melting-point at 66^'5, ita 
ultimate solidifying point being 49^. Its saponification yields an add 
with the melting-point of palmitic acid. 

The action of aqueous solution of potash on pare palmitine is 
extremely slow; in fact it is very difficult so to saponify it; and 
though the presence of oleine, by the solvent action of the oleine soaps, 
tends much to accelerate this saponification, it is possible to remove 
a very lai^ part of the oleine by treatment with a limited supply of 
alkali, ^us palmitine may be obtained in a comparatively pure 
state from the tallow by boiling the latter with a very small quantity 
of potash, adding the potarii gradually and with care. The hard 
« white cake of palmitine always retains a little of the soap, but after 
several times being melted on, and boiled out by water, it can be 
freed from this, and obtained nearly absolutely pure by crystallisations 
from alcohol. This is perhaps the best way of preparing the pabni^ 
tine. It is certainly the most expeditious one. 



C32 H3, 03=247 
H 0 = 9 




Yielded by 
Experiment* 



96-30 
8*64 



^32 »32 ^4 = 256 



lOOOO 



100-00 
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Burned irith oiide of eopper and chromste of potash,— > 
I. 01^976 grm. TieLda 0-8284 carbonic add, and 0*8262 water. 
U. 0-3184 0-8896 „ 0*8445 „ 

Required. I. It* 

C.35=210^ Carbon . 7686 7604 76-19 
H33= 33 Hydrogen 12*00 12*16 12*08 

O4 s 82) Oxygen . 11-64 11*80 11*78 

C8gHsiOf=275 100 00 lOOOO 100 00 

Pahntate Soda, — The aeid is boiled with a dilute aolntion of 
carbonate of aoda. The jelly formed on cooling, after pressure in 
linen and di-yiug in the water-bath, is dissolved in boiUng absolute 
alcohol, the solutbn filtered, and a'Httle water added to keep the 
alkaline carbonate in solution. The jelly formed on coolings after 
being agaiu pressed out and dried, is the pure soda^salt, soluble in water 
and in dilute alcohol, from which it crystallises in large pearly Bcalea. 

Easily melting to a dear liquid, it is decomposed by a comparatively 
low temperature* 
The soda contained- in the salt dried at 110° was determined,— 
I. 1*1328 grm. gave 0*2890 of NaO, S033bO*1265 soda. 
IL 10074 „ „ 0*2564 „ „ «01124 „ 
III. 0-6990 „ „ 0*1785 „ „ ^0*03^ „ 

YieMed by Bxperi awnt. 

Required. I. II. in. 

For ail equiv. oi acid . 8878 88 82 88*84 88 81 

soda . 11*22 11*18 11*16 11*19 

10000 10000 10000 10000 

Palmitate of Baryta* — boiling alcoholic solution of palmitic add 
is treated with ammtmia in slight excess, and precipitated by an 
aqueous solution of acetate of baryta. The thick fiocculent precipitate 
is washed with alcohol, eontdning at first some acetic add to remove 

* According to iierthelot's riews of the compoaition of the natural fatSi the 
formida of palmitine should be,— 

3Can»,0, + CeHA--6HO = C,„>n.j,Oi3, [or { (c^.n^'o^) J 

that ia to say, glycerine, in which 8 at. H are replaced by 3 at. of the oxygea-radicsl 
of pahttitb acid, Cj^Hs^Oo] . This formnla requires 75'92 per oent. carbon and 1S*16 * 

hydrogen, numbers agreeing rather more closely w ith the author's analysis than those 
derived from the formula Cg^U-^O^ [or t'ljjj-UgrjOjo]. Moreover, Stenhouse's nnnlysis 
of palmitino obtained from j>alm-oil gives 75'6 per cent. C and 12 1 31. Bertlieiot 
has also prepared an artificial triiialmitmef agreeing in melting-point and other pro- 
pertiM with natural palmitino. [VkT* Ann* Oh. Phys. [8] zli 240*— Sd.3 
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carbonate^ and finally with water. It is a doll white powder, readily 
deeompoBed by heat. 

I. 07554 gnu. yielded 0*2712 BaO, 803=01783 BaO. 
II. 1-0891 „ « 0-8736 „ „ «0-E453 „ 
m. 0-9800 „ „ 0-3530 „ „ =0-2318 „ 

YiddBd bj EipeEunent. 

Required. r. it? ~ ttt!^ 

1' or au equiv. of acid . 76'35 76 42 76-39 7(5 35 

„ » baryta. 23 65 23 58 2361 23 65 

100-00 100-00 10000 100-00 

Palniitate of Magnesia,- — Tlie hot alcoholic solutiou of' the acid, 
after treatment witli ammonia and chloride of ammonium, is pre- 
cipitated by acetate of iiuL<;ncsia. Tlic tine white voiiaiimous preci- 
pitate, after washing with ulcuhul, and subsequently with water, 
exhibits under a lens small four-sided leaf-hke crystals. It can be 
fused to a clear liquid without decomposition. 

I. 0 G966 grm. yielded 0 0563 magnesia. 
II. 0 6140 „ „ 0-0490 „ 
in. 0-768O „ „ 0 0593 „ 

Found, 

Required. . I. IT. Tii. 

For au equiv. of acid . . 92-26 91 '92 91*99 92 02 
„ „ magnesia. 7*74 808 8*01 7"98 

10000 100-00 100-00 100-00 

Palmitate of Lead. — Formed by double decomposition of the alco- 
holic solution of the soda-soap with an aqueous suiutioii of nitrate of 
lead. The fine white crystalline precipitate is washed thoroughly with 
alcohol, and then with water. It melts at 108°^ and when solid focms 
an enamel-like white mass. 

I. 1-1762 grm. gave 0-369G oxide of lead. 

II. 0-9228 „ „ 0-2907 „ 
III. 0374 „ burnt with chromate of lead, yielded: 
07381 „ carbonic acid, and 0'29b8 water. 

Found. 





Requires. 


1. 


n. 


TIT. 




. 53-53 






53-74 


5« • 


. 8-64 






8-86 


0,. . 


. 6-69 








PbO . 


. 31-14 


31-43 


31-50 






100*00 


• 
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. PdhnUaieofChpper^^'DM aalt, wbich is a clear, blue, yolfniiinoiw 
powder^ is formed by precipitation of tbe aoda-aalt by vciy dilute 
aolpbate of copper. It may be melted iritb caare without decomposition^ 
and forms a green fluid, but beat readily breaks it up. 

I. 0-8904 grm. gave 0*1260 CnO=iil4*15 per cent. 
II. 0-9686 „ „ 0*1356 „ =14 00 „ 

The salt theoretically requires 18*85 per eent. of oxide. 

Patmitate vf Silver.-^l have ah catly mentioned that the formation 
and analysis of this salt originally led to a probable inference as to 
the nature of the acid contained in the tallow. The salt was prepared 
' by pi-ecipitatiiig the akohuiic solution of the ainmoiiia-soap of the 
acid, by means of alcoholic soiution of nitrate of silver, in the presence 
of an excess of ammonia. The analyses marked [I.] to [V.], are those 
referred to in the earlier part of this paper. The remainder of the 
analyses were performed with the silver-salt formed by the mutual 
decomposition of the soda-salt and nitrate of silver, in alcoholic 
solution. In botii cases the salt formed is white, and nearly un* 
dbanged by light when dry. 



p.] 0-6715 grm. gave 0 2007 gr. = 29 8D per cent. Ag=3211 per cent. AgO. 



[II.] 0-6700 „ „ 0-2068 „ =2U97 


i» 




-3219 


f» 


»f 


[III.] O-enX „ „ O20O8 „ «29-88 


*» 


» 


«S2-04 


j> 


u 


[IV.] 0-6605 „ „ 01970 „ =29-83 


» 


M 


t= 32-04 


n 


i> 


CV.(i.)] 0-5972 „ „ 01790 „ =20 97 


w 


*» 


= 32-19 


M 


It 


[V. (ii.)] 0-6395 „ „ 0-1914 „ =29*93 




M 


-8215 


ft 


» 


Preparatiffl:! from the soda-salt 












VI. 0-8452 „ „ 0-2176 „ — 


u 


M 


= 31-46 


M 


flf 


VII. 1-0OT6 „ „ 0-2966 „ — 


*» 


1) 


= 31-62 




» 


VHL 11062 „ „ 0-3269 „ — 


n 


» 


= 31-75 




»» 


OilcolatioQ requires 


« • • 




31-97 







The analyses of two of tlie salts made in the earlier part of the 
investigation, aud of two of the salts made from the soda-soap by my 
assistant more recently, are subjomed 

Of add [IL] 0*4635 grm. gave : 

0*9006 ^ carbonic acid, and 0*3545 water. 
„ piL] 0 4725 „ gave: 

0 9175 „ carbonic acid, and 0*3557 water. 
„ IX. 0-5167 „ recent preparation, gave : 

1 0094 ,, caifbonic acid, and 0*3996 water. 
X. 0 4652 „ recent preparation, gave : 

0*8996 „ carbonic acid, aud 0-364i6 water. 

These analyses correspond as ibUows with the numbers required by 
calculation - 
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TomA, 





Required. 


[11.] 


[in.] 


IX. 


X. 


Carbon . . . 


52-88 


52-99 


52-95 


53-28 


52-73 


Hydrogen . . 


8-54 


8 50 


8-36 


8-59 


8-75 


Oxygen . . . 


GGl 


6-32 


6-65 






Oxide of silver . 


31-97 


(3219) 


(32-0^) 








100-00 


10000 


100 00 







PahnUie Ether; PahnUaietifOaide qf Eth^fl^Dry hydiochloiie 
acid gas passed thnragh a warm solution of palmitic add in very strong 
alcohol^ gives nse to the etheri which separates as an oily substance. 
It is purified by boiling with wat^^ agitation with carbonate of soda^ 
dissolving in alcohol^ and finally precipitating it from this solution by 
water. It is a coloarkss^ hard^ brittle substance^ with a slightly ethereal 
smell ; melts at 25^^ and, on solidifying, assumes a crystalline struc- 
ture. It distils at a high temperature unchanged. Insoluble in water, 
it ciystallises from an alcoholic solution in long, hard, prismatic needles. 
It IB unchanged by dilute nitric acid, but immediatdy decomposed on 
heating it with potash. 

Burnt with oxide ot oopper and chlorate of potash,— 

I. 0*2345 grm. yielded 0*6542 carbonic acid, and 0*2704 water, 
ii. 0 25G7 „ „ 0-7116 „ „ 0*2970 „ 

Calculated. Found. 

For C 3(3 = 210 76-06 76*08 75"65 

1136= 36 12-68 12*79 12-86 

O4 = 32 11*26 11 13 11-49 



C4H5O, CaaHaiOa =284 100*00 100-00 iUU OO 

^or the preparation of the above sslts, and for most of the analyses 
made of them, as well as for his skilful attention to the investigation, 
I am much indebted to my assistant, Br. Ewald. 

Palmiiione,'^ThiB compound is formed by distilling palmitic add 
with one-fourth of its weight of lime, and by several crystallisations 
of the distillate from alcohol. 

It is a substance with a melting-point of 84% and soUdifying-point 
of 80^. This body, as it erystalUses from slcohol, presents itself in 
white pearly scales ; firom fvwion it solidifies in a pearly scaly mass, 
which is readily powdered, and is then highly electric. Neither dilute 
nitric acid nor potash act upon it. A mixture of nitric^md sulphuric 
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acids at onoe blackens and destroys it. It is highly soluble in bensol. 
The palmitone was analysed, giving the following numbers : — 

L 0*2987 grui. burnt with oxide of copjier and chlorate of potash^ gave: 
0*9035 carbuiiic acid, and 0 3700 water. 

II. 0*2954 „ gave 0*8968 carbomc aad^ and 0*3727 water. 

Found. 





Cblottkted. 




n. 


. 872 


82-67 


82-49 


82-80 


62 


18-78 


18-76 


14-02 


. 16 


8-55 


8-76 


8*18 


450 


10000 


10000 


100-00 



ANALTSia OF THB VBOBTABLB TALLOW IT8BLF. 

This analysis was originally made to ascertain whether a^iy suhstancc 
was present containing a higher percentage of carbon tliuii palmitiiie 
or oleinc. The tallow was dissolved in a large quantity of ether, and 
filtered. The ether was then distilled off, and the residue boiled out 
Willi water. The tallow was then thoroughly dried in a water-bath. 
While remaining fused in the water-bath, u lew yellowish flocks sepa- 
rated, from which the tallow was poured off. 

0*2621 tallow gave 0*7238 carbonic acid^ and 0 278 water, 
corresponding to 75*81 per cent, of carbon, 
„ 11*79 „ hydrogen, 

12*90 oxygen. 

10000 

From this analysis we may fairly attempt a calculation of the con- 
stitution of the vegetable taUow. In fact, as 

Carboii. Hydrogen. Oxjgein, 
Oleine, by calculationi contains 70*8 11*3 17*9 
AndPalmitine . . 76-86 12-0 11-64 

aii eliniuiation of two unknown quantities from two simple t(|uations 
gives the proportion of palmitine to oleine as 4 equivs. of the former 
to 1 of the latter. 

The numbers thus obtained are — 

From the ♦ Found 
Oalonlaticnu Jbuljtk. 

Garbon. . . . 74-97 76-81 

Hydrogen . . 11*80 11-79 
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Por, out of the data here given we may construct two eqnatioma. 
Taking x for the number of equivalents of palmitine, and y for that 
of the oleine present in the tallow, and equating the carbon ratios of 
the three substances^ as the least liable to error, we have — 

76-86* +70-8 jf= 75-81 
and j?+ y— ^ 

, r • 75-31 -70-8 4-51 . 

whence ehmmatmg y, 76*1^6— 70'8 ~ 5 56^ nearly 

and y=: 1— ars! '2 nearly 

X 4 

* 

This is sufiicient to prove that the numbers obtained by analysis of 
the tallow are compatible with, and, in fact, are explained with great 
simplicity by the view that tiiis body contains only paiimtine and 
oleine. 

Nevertheless, it appeared interesting to ascertain that the oleic acid 
present in the tallow was of the ordinary formula, uud my assistant. 
Dr. Ewald, undertook the investigation of it. 

A portion of the tallow was saponified ; the acids were then sepa- 
rated by hydrochloric acid, melted at a low temperature, mixed with 
alcohol, and cooled. The solidilicd mass was very stronarly pressed; 
the fluid c x[)res5?ed was diluted with alcohol, quickly Jiltercd, and 
prcci]jita(t (! b\ babic acetate of lead. The precijutate, after washing 
by alcoliol and separation of the alcohol by pressure, was rapidly dried 
over sulphuric acid m vacuo. The dried ami pulverised salt was then 
exhausted by cold ether, which takes up the oleate of lead only. The 
solution is decanted from the residue, and decomposed by dilute 
hydrochloric acid lu u titoppcrcd glass cylinder, without access of the 
air. 

The cliluiide of lead rapidly subsides, leaving; the char yellow solu- 
tion of oleic acid lu the ctlier. This solution is now distilled from 
uu uiher flask by a gentle heat, in the watcr-bath, to separate the ether, 
and the residue dissolved lu alcohol. From this solution the oleic 
aciil is precipitated, by the addition of ammoiua in slight excess and 
chloride of haniun, as the ])ure oleate of baryta. It is quite white, 
settles quickly, and is liltered and washed with ether. This washing 
with ether, according to Heintz, at once protects the precipitate from 
the air, and dissolves a salt containing more baryta than the neutral 
oleate. . 
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The salt ao prepared ia quiddy pceaaed and dried tn vacuo, and 
finally in an air-bath at 6(f tp 6QP, It waa bomt with oxide of 
copper and chlorate of potash. 

L 0*4678 grm. yielded 1*0686 carbonic add (made np of 1*0342 
in the potash apparatus +0*0294 absorbed by the baryta 
to form 0*1817 of carbonate of baryta), and 0*4056 water. 
II. 0*6364 grm. yielded 0*2122 fiaO, 803=0*1393 BaO. 



III. 


0C908 „ 


„ 0-2310 




=01517 












Found. 








Calculated. 


I. 


n. 


m. 




, . 2160 


61-79 


61*80 






H 33 . 


. . 33 0 


9-44 


9-64 








. , 940 


6-87 


6-69 






BaO 


. 76-5 


21*90 


21*87 


21*79 


21-96 




349-5 


100 00 


10000 


100 00 


100 00 



II. — On the Absorption of Chlorine in Waters 
By Hb»by E. Boscob^ B.A.^ PhJ). 

At the beginning of this century, Dal ton and Henry set up tlie 
hypothesis, that the amounts of gas dissolved by a liquid vary as 
the pressure under which the absorption takes place. As, however, 
tins relation between the absorbed gas and the pressure coulJ not be 
deduced from Dalton and Henry's own experiments, and still less 
from the later ones of Saussure, it has been regarded by ehcmists 
ais aii ungrounded hypothesis^ until Professor Bunsen^* in his late 
research, showed that it had a foundation in a true law. 

A series of very careful experiments which Dr. Carius and Dr. 
Schcinfeld have carried out with the absorptiomcter described by 
Bun sen, not only s:ive fresh proofs of the exactitude of the law, but 
show beyond doubt that it is applicable to gases of veiy gi^at isuiu- 
bility. 

It thus appears of great interest to examine the absorptiometrical 
relations of gases at the limits of the temperatures at which the same 
are capable of entering into chemical combination with the solvent. 
Dr. Schoufeld has examined sulphurous aiul m this respect, and 
haa iuuud that the law is followed even ut temperatures which ap- 

• FhiLlfag^iI^b. and Mnoh 1856$ Ann. Cfa. Pbann. zciii 1. 
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pMMMih tbe point where thir aetd fimie a cryBtaUiae hydrate with the 
•olvent. 

In tbe snowing meerch I ahaii deuribe the abiorptkmelvical 
rdation which exists between chlorine and water at temperatarea 
approaching that at which hydrate of chloHne is formed. As the 
absorption-coefficient of this gas has already been accurately deter* 
mined at Schonfeld^ I have been able to coofioe myself to the 
examination of mixtuics of gas of known composition containing 
chlorine. 

The first mixture of gases examined was that evolved by the 
electrolysis of concentrated hydrochloric acid. The electrolysis was 
conducted in a small fiask of about 100 cubic (yntimeters' capacity, 
filled with hydrochloric acid, into which two poles of conducting 
carbon dipped. A glass tube, with the upper end drawn out^ was 
fiistened on to the neck of the flask by means of a caoutchouc ring, and 
through the tube were melted two platinum wires, which communi- 
cated below with the carbon poles and above with the battery. The 
gas, obtained by a current of four of Bun sen's elements, was washed 
by passing through a series of bulbs containing water, blown on a 
glass tube and placed in an oblique position. 

The composition of the gas thus obtained by electrolysis must first 
be determined. For this purpose the gas was dried over fused chlo- 
ride of calcium, and led into a tube of known capacity, drawn out at 
both ends, until there could be no doubt that the last traces of 
atmospheric air were driven out. After accurate observation of the 
temperature and pressure, the tube filled with tfae'mixture of gas was 
closed with the necessary precautionary measures, and one end opened 
under a solution of iodide of potassium ; and in order to effect the 
rise of the liquid, this was done at a lower temperature than that at 
which the gas was collected. The iodide of potassium was imme- 
diately absorbed, and a quantity of iodine, equivalent to the firee 
chlorine present, was separated out. 

From this free iodine the amount of chlorine present in the tube 
was determined by Bunsen's volumetric method.* Two experiments 
with gas collected at separate occasions gave — 

t a = 0*0024869 «t = 0 002413 

i =92 0 i =670 

/i = 59-9 /i=58-3 

n = 5- w = 2* 

• Ann. Ch. Pharm. Ixxxvi. 265 5 Chera. Soc. Qu. J. vi. 90. 

t Tbe tsiguification of the various lettere will be seen by reference to the original 
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From these namberi the volume of chlorine F rednced to 0^ C 
and 0*76 pressure of mereory oootained in the tohes used in the 
experiments, is found in cubic centimeters by means of the formula — 

0'0081823L'"'^ 

in which 0*0031823 is the weight in grms. of 1 cubic centimeter of 
chlorine at 0^ C« and 0*76 pressure of mercury. 

The first experiment gave 16*24 ; the second^ 87*36 cub. cent* 
chlorine at (f C. and 0*76 pressure of mercury. 

If the total capacity of the tube be called C, the barometric pressure 
at the time of closing P, and the temperature during the same time T, 
the total volume of gas reduced to O^G. and 0*76 contained in the 
tube is found by the following formula : — 

(1 + 0*00866 T) 0*76" 

For Experiments (1) and (2) the following values were found : — 

I. 11. 
C . . 34-81 , , . 190-24 

P , . 0«"-7415 . . . 0"-7265 

T . . ii***6a . . . ir ic. 

This gives the total volume of the fust tube 32'58 ; of the second, 
174'65, If, now, the respective volumes of chlorme found by gtadu- 
ation be subtracted from the total volaraes, the volume of hydrogen 
gas present in the mixture will be obtained. 

The composition of the two uuxLures of gas was, therefore,— 

I. n. Calculated. 

Chlorine . . 4985 5002 bO'OO 
Hydrogen. . 5015 4998 50 00 

10000 10000 10000 

As the liquid subjected to electrolysis only contained hydrochloric 
add and water, the products of decomposition formed could only 
contain dblorine^ hydrogen, oxygen, or the oxides of chlorine or 
hydrogen. The absence of free oxygen can be safely inferred from 
the experiments just cited, for every volume of oxygen which is set 
free by the electrolysis of water is necessarily accompanied by two 
volumes of hydrogen, whilst chlorine and hydrogen are set free in 
equal volumes by the electrolysis of hydrochloric acid. If, therefore, 
water were decomposed in the above manner, the analysis would not 
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4iaYe shown equal volames of cblorine and hydrogen^ bnt an excess of 
the latter, which, as abeady stated, was not the case. For the same 
reason, peroxide of hydrogen cannot be formed in the decomposition, 
as the presence of this body would cause a still greater proportional 
excess <^ hydipgen. 

It only remains, therefore, to be shown, that in the mixed gas no 
oxygen-componnds of chlorine are present. Let ns in the first place, 
to take a particular case, examine if the gas could contain hypo- 
chlorous acid. 2 vols, of hypochlorous acid consist of 2 Tols. of 
chlorine and 1 vol. of oxygen ; } vol. of oxygen is equivalent to 2 vols, 
of chlorine, and sets free in the volumetric process exacdy as mudi 
iodine as 2 vols, of chlorine. This process leaves it, therefore, quite 
undecided whether 4 vols, of chlorine or 2 vols, of hypochlorous acid 
were present ; and further, because in the electrolytic decomposition 
of 4 vols, of hydrochloric acid, as in electrolytic formation of 2 vols, 
of hypochlorous acid, exactly the same amount, 4 vols., of hydrogen, 
must be set free, it is clear that the volumetric process will always 
show equal volumes of chlorine and hydrogen, whether the gas be 
rendered impure by the presence of hypochlorous add or not. The 
question as to the presence of this latter gas is, however, easily 
answered, when a direct estimation of chlorine with solution of silver 
is made together with a volumetric determination. The silver deter- 
mination shows only the amount of chlorine, and not the oxygen of 
the hypochlorous acid, and therefore may give only half as large an 
amount of chlorine as the volumetric process. The two following 
experiments show that the amount of chlorine found by the volu- 
metric method agrees so exactly with that found by the silver deter- 
mination, that the absence of hypochlorous acid may be certainly 
deduced. , By similar reasoning, the absence of all other volatile 
oxides of chlorine can be proved. 

Three tubes were filled with the gas as formerly described. The 
first was opened under iodide of potassium, and analysed by the 
volametnc process ; the two others were opened under tolerably con- 
eentrated sulphurous add, by means of which the whole of the chlorine 
was reduced to hydrochloric add and precipitated in presence of 
excess of nitric acid as chloride of silver. 

The elements for the first tube were — 



and 



f=14*»'7 P=0»-7464 C=48-20 



From these are obtained — 



vol.. VIII. — ^NO. xzix. 



c 
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I. Volame of chlorine at O** C. and 0*76 found by 

the volametric process 20*290 oe. 

II. Ditto ditto calculated . . • 20*181 „ 



The dements for the second tube 

Weightof chloride of saver, , . 0*8980 
„ sCver (with ash) . . . 0*0031 

and r=14°7 P=0-7464 C=66-70 

From these are obtained — 

L Redncrd volume of chlorine found by silver 

determination 3 1*26 cc, 

IL Ditto ditto calculated . . . 31018 „ 

The elements for the third tube were — 

Weight of chloride of silver • . . 0-3831 
„ silver (in asb) • • . 0 0024 

and TsU^'Or P=0-r464 ^==64*27 

From these are obtained — 

I. Beduced volume of chlorine found by silver 

determination 80'084 cc. 

II. Ditto ditto calculated . . . 29-94i> „ 

After all these experiments and considerations, it may be fairly 
concluded that the electrolytic gas really consists of a pure mixture 
of equal volumes of chlorine and hydrogen. 

As the absorption-coefficients of chlorine and hydrogen for water 
are known, a simple volumetric determination of an aqueous solution, 
saturated at a particular temperature with the gaseous mixture, is all 
that is required to determine if chlorine obeys the law of absorption, 
and if so, up to what distance from the point at which hydrate of 
chlorine is formed. For if a represent the absorption-coefficient of 
chlorine, P the barometer pressure, v the volume of chlorine, and 
the volume of hydrogen contained in the mixed gas, which is passed 
through a volume h of water until it is saturated, the amount of 
dilorine F dissolved in the water must have the following value if the 
law of absorption is applicable : — 

0-76 (v+vi)"" ' 
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It will be as well to give here for reference the absorption-co- 
efficients for chlrrine and water (a) as found by Br. Schiinfeld :— 



0° c. 


CoeflScient. 


0°0. 


CoeflBciont. 




CoefRcient. 


10. . 


. . 2-5852 


21. . 


. . 2-11 


31. .. 


. 1-7104 


11. . 


. . 2-5413 


22. . 


. . Z'OIU 


32. .. 


. 1 6712 


12. . 


. . 2*4977 


23. . 


. . 2-0322 


33. .. 


. 1*6322 


13. . 


. . 


24. . 


. . )*9»I2 


34. 


. 1-5934 


14. . 


. . 2-.11U 


25. . 


. . i nr,04 


35. .. 




15. . 


. . 2-3681 


26. . 


. . M)009 


36. . . 


. i-5ir.6 


16. . 


. . 2 8253 


27. . 


. . I 8IJ95 


87, . . 


. 1 4785 


17. . 


. . 2-2828 


28. . 


. , l-8'295 


38. . 


. 1-4406 


18. . 


. . 2-2405 


29. . 


. . 1-7895 


39. 


. 1-4029 


19. . 


. . 2 -1984 


30. . 


1-7499 


40. .. 


. 1-8655 



20. . . . 21565 



Three experiments^* made at different temperaturea with the 
aame yolame (9*834 cc.) of saturated solution^ gave the following 
teanlts : — 

0) (2) (3) 

iis= 2- » = 1- n = 1- 

/i=48-9 <,= lO-0 /i= 5 5 

/ =58-6 / =G7-G / =r)0-3 

r=l4^-4 r=2r-0 rsSd^'O 

asO-0Q244SO 

Calculat<>d 
from formula (3). 

Hence the voL chlorine at 0° C. and 076 at 1 4°-4 is 14*70 . . 1 1 *65 
„ „ „ „ ^ 21° 0„12*(Vt3. . 11-35 

« 25° 0„ 11-99 9-36 

Those figures show that the amounts of chlorine found in the sfitu- 
ratcd sohition differed considerably from the amount which should be 
contained therein arcordmi: to the law of absorption. 

Let us now proceed to the consideration of the causes which might 
possibly eifeet this incn^ascd absorption of cliloiiiie. It has been 
already shown that the p:as employed in the ex[)cnment.s did not 
contain any amount of oxides of chlorine which could possibly pro- 
duce this greatly increased coctticlent of absorption. It is, however, 
quite possible that chlorine should act towards water as it does 
towarda so many bases^ and a lormation of hydrochloric acid and 

* It is almost uuuecessary to state, that all the experiments on mixtures of chlorine 
and hydrogen were conducted in a darkened room, a candle bflmg the only light 

pMMOt. 
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oxide of eUorine take place. It is possible tliat the compoundB thus 
finrmed wcfe not present in the gaseoas mixture, because tbey were 
retained in solution by the liquids with wbich thej came in contact. 
Sttoli a partial decomposition of the water by chlqrine into bydro- 
chloric and hypocbkrons acids would most satisfactorily account for 
the abo?e irregularities. This question may be easily settled by an 
experiment founded upon the law of absoiption. If we suppose that 
when chlorine is dissolved in water^ bydrodilorio acid and any volatile 
oxide of chlorine is formed^ it is easily seen tbat not only the yolu- 
metrie process, but also a direct aUver determination^ must give exactly 
the same results as would be found if the liquid contained only free 
dilmnne. A totally different result will, however, be obtained if any gas 
which obeys the law of absorption — as^ for instance, carbonic acid — 
be passed into a saturated solution of chlorine in water. 1£ merely 
dilorine be present, it will be driven out by a stresm of carbonic acid, 
and replaced by this gas in the proportion of tbeir relative absorption- 
coefficients. 

If, on the contrary, hydrochloric add and a volatile oride of chlorine 
are present together witb itee chlorine, the chlorine and oxides of 
chlorine will be driven out in an amount different ttfm that of the 
hydrochloric acid, which, when dissolved in a large quantity of water, 
ia not volatile. Thus a relation between the components will be 
brought about, by which the volumetric and silver determinations 
cannot give like results, because the origmal relation by which tiie 
hydrochloric and hypochlorous acids are present in the proportion 
capaUe of forming chlorine and water, does not now exist. 

The following experiment, in which a stream of carbonic acid was 
passed in the dark through a solution of chlorine freshly preparecT 
without access of light, shows that after the current of gas bad passed 
through for three hours, liie amounts of dikiriue obtained by volu- 
metric and silver determinations agreed exactly. The gas was first 
passed into a bottle oontainbg the chlorine solution, next into a 
second bottle containing distilled water, and the resulting solution in 
both bottles was examined. 



AtlALf 8IS FROM THE FIRST BOTTLB. 

Volumetric method — 

«=00024869 

(1) n=2 ^1^50*5 ^s:72*0 

(2) n^2 /,=58-4 /=71-0 
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Silver determination — 

(1) Chloride of silver . . . 0*2617 
Silver 00010 

(2) Chloride of silver . ... 0-2443 
saver 00050 

These dements give — 

(1) («) 

Reduced volume of chlorine found by the 

volumetric method .... 20'421 19*962 

Ditto ditto Sliver detenmnation 20*517 19*599 



ANALYSIS nOU THE SECOND BOTTLN. 

Volumetric method — 

a =0*0024869 

(1) n=2 /,= 168 /=71*9 

(2) »=2 /i = 48*0 /=71*7 

Silver determination — 

(1) Chloride of silver . . . 0*2701 
Silver 0*0012 

(2) Chloride of silver . . . 0*2594 
SUver' 0*0005 

These elements give — 

(1) («) 

Reduced vdnme of chlorine found by the 

volumetric method . . » . 21*185 20*836 

Ditto ditto silver determination 21*346 20-303 



The supposition <tf a decomposition of water by chlorine to account 
for the observed phenomena is, therefore, likewise unfounded. 

As an objection might be raised to this ezperimentj that the oxides 
of chlorine are not volatile enough to be. carried over from their solu* 
tion by a foreign gaS| I have examined the action of carlxHiic acid on 
a mixture of oxides of chlorine. The mixture of all the various oxides 
of chlorine, which is obtained by heating chlmte of potash with cmX" 
centrated sulphuric acid, was dissolved in water, and a known volume 
of the solution submitted to volumetric analysis ; this volume was 
found to be equivalent to 60*3 burette divisions of normal iodine 
solution. A rapid stream of carbonic acid was then passed through 
the solution, which, after fifteen, minutes, was again volumetrically 
analysed, and the same volume of solution was found to be equal to 
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24*0 divisions ; after the current of gas had passed for thirty minutes 
more, the same volume corresponded to only 8*7 divisions. The 
rapidity with which the values of the volumetiic determinations de- 
creased with the amount of gas passed through, shows how easily the 
oxides of chlorine are expelled from their solutions by other gases, 
and hence the former objection is entirely removed. 

A similar result is arrived at when the mixture of hydrogen and 
chlorine, after being washed, is allowed to saturate a volume of water. 
It is here also easy to show that no oxides of chlorine have passed 
over, for in the following experiment the same amount of chlorine was 
obtained by volumetric and by silver determination : — 

Chlorine snd hydrogen ahsorbed in 9-848 cc. of water at 88** 
and 0^*7889 pressure : 

Volumetric method— 

«= 0-002 1430 
(1) /i = 31-8 / = 72-4. 

[%) nsl /j«81-9 ^=720 

Silver determination — 

(1) Chloride of silver . . .01117 
Silver 0-UOiG 

(2) Chloride of silver , . .01087 
SUver 0004S 

Mean reduced volume of chlorine from volu* 

metric method 8*700 cc. 

Ditto ditto sflver determination . 8*8966 „ 



In order that no possible cause may be left undetermined, I have 
examined the action of free hydrochloric acid upon the solution of 
chlorine. It was possible that the formation of hydrochloric acid 
from the hydrogen and chlorine niii^lit induce a larger absorption of 
chlorine, and thus the phenomena be explained. It was, however, 
found that the presence of hydruclilone acid lessened, instead of 
increasing, the absorption-coefficient of chlorine. 

Water containinji^ TTo'th of its bulk of concentrated hydrochloric 
acid was saturated with chlorine at 14^ and 0'°'736G pressure, and the 
absorptiou-coelhcieut calculated according to the formula, — 

(A\ CI 0-76 

0 0081828 . i. h. 
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The experiment gave, when As 9-884— 

Hence the 

Coefficient obtained is . . 1*9786 

Goeffident for pure water . • > 2*3911 

One assumption alone remains after all these experiments^ namely^ 
that near the temperature at which the formation of hydrate of chlo* 
line begins, the atoms of ehlorine exert an attraction on those of the 
other gas present, and on the water, similarly to the law of Mariotte 
at the point of condensation, and that thml^ tiie accoracy of the law 
of absorption is lessened. In order to form an idea of the amount of 
thia molecular disturbance, it is possible to calculate the volume of 
chlorine which, for any given temperature, does not obey the law of 
absorption. The equations for this calculation are obtained from the 
volumes of chlorine which are absorbed in water, firstly for pure 
chlorine^ and secondly for a known mixture of tiua gas with hy* 
drogen. Let F be the reduced volume of chlorine absorbed in h 
volumes of water when pure chlorine is used; the volume of chlo- 
rine dissolved in A, volumes of water when the mixed gas is used } 
V the amount of chlorine in tlie mixed gas ; t^i the volume of hydrogen 
in the latter ; P the observed barometric pressure ; y the reduced 
volume of chlorine obeying the law of absorption, which is contained 
in tiie unit of water j » the reduced volume of ehl^nine which, by 
reason of the molecular action, is supposed to be withdrawn from the 
law of absorption. 

13ie following equations give the values of # and p : — 

(5) F=Ay + A^ 



or. 



(7) 

(8) y=^^^ 



0-76 {v+Pi) 



By means of these formula;, the values of x and y for various tern* 
peratnrea have been calculated from the following determinations : — 
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Chiorine and Hpdroffm^ 

I. 'TslS^'-S PsO*74p81 iia2 <|»d9-2 Iss 53*85 

IL r«^U''>3 PsO-r^U nss2 ^|»48*9 ^^58*6 

III. r»=21*>0 P3S07402 »«1 /,3slOO /«67-6 

IV. 'r=25*»0 P«0-743l. nasi t^^ 55 t^CO^ 
V, 'r=30^0 P=0-r320 fi=rl 4*8 /=5a*2 

VL 'PsaSS^O P»0*7889 <i«31-86 ^=72-2 

Hence for — 



13^-5 . 




^=0-6496 


14°-3 . 


. y = 1-7641 


;p=:0-6291 


20°- 1 . 


. y = 1-6721 


a:' = 0-4880 


21*^0 . 




a?=0-4861 


25°0 . 


. y = 1-5984 


^=0-3589 


30^0 . 


. y=l-3633 


07=0-3866 


38°0 . 


. y= 1-0625 


ir=:0-3771 



In order to determine whether the amount of this molecular dis- 
turbance was dependent upon the nature of the gas with which the 
chlorine is in contact, mixtures of known volumea of chlorine and 
carbonic acid were examined, and in a similar manner the values ol 
a and y calculated from the experiments. 

The great difficulty of mixing a Icnown Tolome of chlorine with 
a known Tolume of another gas was overcome by the following 
simple arrangement : — large gUss tube of about 80 to 150 cubic 
centimetres' capacity was drawn out, the glass thickened at either 
end, and pieces of glass rod ground to fit air*tight into the apertures. 
The capacity. of the tube was then accurately determined, and it was 
afterwards completely filled with carbonic acid and closed. The tube 
thus filled was opened under a saturated solution of chlorine freshly 
prepared in the dark, and a part of the carbonic acid driven out by the 
saturated solution. The tube containing the mixture of chlorine, 
water, and carbonic acid gas, was next well shaken in a water-bath of 
known temperature, and one of the stoppers partly opened to allow 
the excess of gas to escape. By means of this agitation, the statical 
equilibrium of absorption was established between the chlorine and 
carbonic acid dissolved in the water, and the chlorine and carbonic 
acid present in the free gas. 

An efiect of this process was an increased volume of free gas. This 
increased volume was allowed to escape, and thereby the original 
pressure obtained, and the agitation and other operations were re- 
peated until no more gas was evolved, and the pressure remained 
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constant ; or in otfaiw woids^ until the equilibrinm entoed. The free 
Eod absorbed gas most be present in a proportion which may be cal- 
culated from l^e law of absorption. Tim proposition is foond by 
the formnlsB 1 and 2 nsed in the former ease. The experiments 
were made in the following manner : — ^After the tube had been com- 
pletely agitated, it was weighed in order to obtain the volnme of 
water employed, and the amount of dissolved chlorine was determined 
by the volumetric method. The chlorine contained in the gas was also 
estimated in the same way, the tube being cooled with ether and opened 
under iodide of poiassium. A deduction was also made for chbrine oon- 
tained in the residnal water, the volume of which was found by a 
second weighing after the volumetric examination of the water. By 
these observations, all the data for the calculation of s and y are given. 

To obtain from a series of experiments the valuea of a and y, the 
same formulae were used, via. 




1 

0-76 

F . 

where -r is, as before, the volume of pure chlorine dissolved iu the 

F 

unit of water : -r^ the volume of chlorine dissolved in the unit of water 

from the mixed gases chlorine and carbonic acid, v the volume of 
chlorine in the gas, and the volume of carbonic acid. 

Two experiments thus conducted with varying volumes of chlorine, 
carbonic scid, and water, at the same temperature, show very closely 
approximative results 

EZFBEllfBNT I. 

T=2'r o P=0-7428 
Capacity of tube=82*62 cc. ; 
Weight of tube empty =16*745; 
Weight of tube, water, and gas s 83*005 ; 
Volumetric analysis of the solution : w = 1 ; ^| =s;8'5 ; /a=70*8 ; 
Weight of tube and residual water = 1 / • 1 92 ; 
Volumetric analysis of the gas : n=2 ; ^1=44*8 ; /=64*8. 

From these elements we obtain — 

^1=15*098 9si8*120 ^1 = 16*265 9+9i=67'465 

Hence, 

y=1141; d?=0*6287. 
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EZPRRIMBNT II. 

7'=29''r) /'=0-7511 
Capacity of tube^ and weight of tube empty, same as 1. 
"Weight of tube and solution = 3 1'69 ; 

Volumetric analysis of the solulion ; 7i = 2 ^^=58*0 ; ^=68'0 ; 

Weight of tube and residual 110 = 17*160 ; 

Volumeti-ic analysis of the gaa : n—2 j ^i = 43'0 ; /=68*1. 

From these elements we obtain — 

ri»17*455 v=I9'939 Ai=17'945 v+Vi^64i'77^ 

11456 w=0'6Ul. 

The following tabic show s the values of a: and y for various tem- 
peratures^ as calculated iVom the experiments with chlorine and carbonic 
acid : — 



13°-5 . . 


. y = 1-7940 


. . . J7= 0-5955 


14°'4 . . 


. y = 1-7948 


. . . a?= 0-5963 


17^-5 . . 


. y= 1-7990 


. . . a? =0-4599 


20°-5 . . 


. y =1-4024 


. . , d?= 0-7638 


22*'-0 . , 


. y=l'3129 


. . . ^=0-7605 


25° 0 . . 


. ?/=l-2214 


. . . a'=0-7191 


2a°-o , . 


. ?/ = 1-1022 


. . . a?=0-6675 


29^-5 . . 


. 2^=11438 


. . . a?= 0-6264 


36^ 0 . . 


. y= 0-8230 


. . . a? = 0-6283 



Meaa value of w for all the ezperiipents, 0*6399. 

From these experiments it is clear thaij for the same temperature^ 
the amomit of chlorine not obeying the law of absorption^ varies with 
the nature of the other absorbed gas, and that the absorption-co- 
efficient of ehlorine is also altered by tins circamstance* It is seen 
from the first table of the coefficients for chlorme and hydrogen, that 
the amomit of ehlorine present as not obeying the law, diminishes as 
the temperature increases from the point at which hydrate of chi<»ine 
is formed. In the determinations with carbonic acid -and chlorine^ 
on the other hand, this diminution is not seen at the temperature at 
which the experiments were made. 
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III.— Of* th£ PreparatUm of the Metal»o/the AUsalm mdAlkedme 

Earthi by EleetroigsU, 

By A. MattuiesseX; PhJ). 

Thb following leaearchj carried out at the suggestion of Professor 
Bun sen, in liis laboratory, upon the Electrolytic JDecompoaition of the 
Salts of the Alkalies and Alkaline Earths, seems to show that the 
statements given in the Handbooks concerning the preparation and 
properties of the metals of the alkaline earths are fi^ the most part 
false. Indeed^ it is more than probable that the metals calcium and 
atrontinm have never before becm isolated ; for all the experimenters 
who have supposed that they have prepared the metals, describe them 
as silver-white, whereas the globules of metal as large as a pea, which 
I have observed, have the colomr and lustre of gold alloyed with silver. 
The preparation of barium, strontium, and calcium, presents many 
singu^ difficulties ; for if galvanic currents of various intensities be 
passed through the fused chlorides of these metals, by means of two 
large carbon poles, as used by Bunsen for the preparation of mag- 
nesium,* a number of small flames are observed, not only at the 
negative, but also at the positive pole, whether at a high or low tem- 
perature. These small flames ai'e occasioned by the metal in the 
form of a powder, burning, rising at thu anode, and carried to the 
cathode by the current of chlorine evolved there. At the same time 
a small quantity of basic chloride is formed* round the anode, which 
hinders the further passage of the current. No metallic globules are 
found on opening the cooled crucible, and only ezc^tionally does a 
part of the chloride evolve hydrogen on moistening with water. As 
the mass of chloride surrounding the negative poh- had a strongly 
alkaline reaction, there can be no doubt that the diminution of the 
strength of the current was owing to the formation of lime* This is 
explained by the fact that the chlorides, when fused in a vessel com* 
posed of a silicate, soon become alkaline under the influence of atmo- 
spheric moisture. 

Professor Bunsen, in his Electrolytic Researches, has shown that 
the density of the current is the chief condition under which the eleetti- 
dty is able to overcome the chemical affinities of different substances. 
It was very probable, therefore, that with a current of greater density 
the formation of the oxides would be prevented, as Bunsen found in 
the preparation of chromium in the moist way.f Experiment showed 

* Bunseu on Mague&iutu (Ami. Ch. riiurm, Ixxxii. 1U7). 
t Togg. Aon. xct €19. 
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that tliis hypothesis was perfectly correct ; for if an iron wire of the 
sise of a needle he used instead of the large carbon negative pole, 
glohnles of potassiainj sodium, calcium, strontium, &c. &c., are easily 
reduced; so thst in future the preparation of these metsls will he an 
easy experiment for the lecture-table. Although so easily reduced, it 
is diffiddt to obtain the metal in a coherent mass, and to separate it 
from the surrounding chloride. The reduced metsl being specificslly 
lighter than the fused salt, it rises to the surface and hums before it 
can be collected. "If one attempts to 6ollect the metsHic globules by 
means of k bdll-ihaped vessel of glass, the metal reduces the silicon, 
which separates out in the form of a black powder, and prevents the 
metal fusing. I pt opose three methods for avoiding these iSfficnlties,— 
I^tly, by using a platinum wire as negative pole : this, however, gives 
an impure metal, or rather an alloy with platmum, which, being specifi- 
cslly heavier than the fused chlorides, sinks to the bottom of the vessel, 
and is there found as a metsllic bsll. Secondly, by fusing together 
the chlorides of two metals mixed in equivalent proportions : these 
double chlorides melt at a temperature so low, that even potassiuo^ 
and sodium are not volatilised in the melted mass. If the heat is' 
regulated in such a manner that a solid crust is formed on the top 
of the melted mass, only round the negative pole, a large quantity 
of metal is found on it after cooling the crudble. The third 
method consists in the sepsration of the metal on the immediate sur- 
face of the melted chlorides, by means of a pointed iron wire as pole, 
on to which the fhsed metal hangs : a thin film of melted chloride 
serves as a varnish to protect it from oxidation. It naturally depends 
on the metal to be obtained, which of the three methods is most 
applicable. 

I shall now proceed to describe the preparation and properties of 
calcium. One method — which is, however, very uncertain, but which, 
if it succeeds, gives globules of calcium larger thi^n peas— is the fol- 
lowing: — mixture of two equivslents of chloride of calcium and one 
of chloride of strontium with a smsll quantity of chloride of ammo- 
nium, is fused in a Hessian crucible; an iron cylinder, serving as 
positive pole, is placed in the melted mass ; within the iron cylinder 
is then placed a small porous cell previously made red-hot, and after- 
wards filled with the same mixture fused in a porcelain crucible. A 
thin iron wire or fine carbon point serves as the negative pole in the 
porous cdl. If the porous cell be filled with mixture from ^ inch to 
1 inch higher than the outer crucible, it is easy to regulate the fire so 
that a solid crust shall be formed in the inner cell, whilst the outer mass 
remains liquid. If a current horn six of B unsen's elements he allowed 
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to pass through the mixture thus arranged for half an hour to an honr, 
a large amount of reduced calcium is obtained. I have, however, only 
obtained the metal by this method once or twice in globules; in all 
the other experiments, the metal was reduced in the form of a powder, 
which was present in some parts of the mixture in such quantity that, 
upon being scraped with a knife, it showed the colour and lustre of 
gold alloyed with silver. Saeh pieces, when thrown in water, cause a 
violent evolution of hydrogen, and when pulverised under strong alco* 
hoi, which dissolves the chlorides, leave a metallic powder only slowly 
oxidable, which, when rubbed in an agate mortar, gives gold-eoloured 
streaks. This method, on account of its uncertainty, cannot be re- 
commended, and I therefore proceed to describe a more simple and 
safe one^ by which calcium is obtained in small globules. The same 
mixture of salts is used, and melted in a small porcelain crucible, in 
which a carbon positive pole is placed, and a thin harpsichord wire 
(wound round a thicker one), dipping only under the surface of the 
melted salt, is connected with the zinc of the battery. 

In order to obtain the beads of calcium which hang on to the fine wire, 
the negative pole must be withdrawn about every two to three minutes, 
along with the small crust whicli forms around it. The surest method, 
however, to obtain the metal, although in very small beads, is by placing 
a pointed iron wire merely so as to touch the surface of the liquid : 
the great heat evolved, owing to the resistance to the current, causes 
the reduced metal to fuse and drop off from the point of the iron wire, 
and the bead is recovered from the liquid by means of a small iron 
spatula. 

The properties of metallic calcium are the following It is a light- 
yellow metal of the colour of gold alloyed with silver ; on a freshly 
filed surface, the lustre somewhat decreases the yellow colour, which 
becomes more apparent if the light be reflected several times from two 
surfaces of calcium : a thin film of oxido produces tlic same effect. 
The hardness approaches that of gold, being from 2 to 3. It is par* 
ticularly ductile, and may be cut, filed, or hammered out to plates 
having the thickness of the finest paper, a piece not larger than a 
mustard-seed having beeii flattened to the size of 10 to 15- square 
millimetres, showing only a few cracks at the border. 

Concerning the specific gravity of calcium, I shall return to it shortly 
in my paper on strontium and barium. In dry air, the metal retains 
its colour and lustre for a few days only, hut in presence of moisture 
the whole mass is slowly oxidised. Heated on platina foil over a 
spirit-lamp, it bums at a red heat with an excessively bright flash, about 
equal in intensity to the voltaic arc. Calcium is only slowly acted upon 
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by dry chlorine^ but, when beated^ bnrni in that gaa witb a most 
brilliant light, aa also in iodine, bromine, oxygen, sulphur, &c. With 
pbospborna it combines without ignition, forming phosphide of calcinm. 
Heated mercury' dissolves it to a white amalgam. Water is rapidlj 
decomposed by the metal, with evolution of great heat and hydrogen; 
diluted nitric, hydrochloric, and sulphuric adds eanie a atill more 
rapid decomposition, the first acid oftm causing ignition. Concen- 
trated nitric acid, even when heated almost to boiling, does not attack 
the metal, the action not beginning till the hquid boils. By using 
water as the liquid element, caleinm is negative to potasaiam and 
sodium, but positive to magnesium. Nevertheless, calcinm ia not 
reducible by potassium or sodium from its chloride. This is easily 
proved by the following experiment : — If 1 equivalent of chloride of 
sodium, and 2 equivalents of chloride of calcium, or equal equivalents 
of chlorides of calcium and potassium, be melted in a small porcelain 
crucible over a Berzelius spiiit-lamp, owing to the easy fusibility of 
the mixtures, the metals potassium and sodium may be easily pie- 
pared by electrolysis when the following precautions are taken The 
heat must be so regulated that a solid crust forms on the surface around 
the negative carbon pole, whilst the mixture remains fused, allowing 
the free cvoluti<m of chlorine round the ])ositive pole : by this means, 
after the decomposition has eontinued for about twenty minutes, and 
the cooled crucible has been opened under rock-oil, a large amount of 
potassium or sodium, almost chemically pure, is generally obtained. 
If the same experiment be repeated at a white heat in a charcoal ffle, 
with an iron wire |is negative pole, small globules of potassium or 
sodium are seen burning on the surface, which, when analysed, are 
found to be also almost chemically pure. 

From these experiments it appears that the metal formerly obtained 
by the reduction of chloride of calcium with the alkaline metals, can- 
not be calcium, but was most probably a mixture of potassium or 
sodium with aluminium, silicon, &e. 



IV. — On a peculiar Effloreteenee of the Chloride of Potaeeium, 

By Robert Wartnoton. 

As the chloride of potassium is not usually classed among the efflo- 
rescent salts in any of the numerous systems or manuals of chemistry, 
the following observations may not be without interest to some of 
the members of the Chemical Society. 
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This anbject waa first brought under my notice, some few years 
since, by a gentleman in the establishment at the Apothecariea' Hall^ 
who had been endeavouring at his own lodgings to manufacture 
artificial ultramarine, in the conrae of which he had attempted (I 
believe in a common stove) to fuse silica with carbonate of potaah : 
the fusion, however, had evidently, from the appearance of the substance 
obtained, been imperfectly effected, — from the want, I presum^ of suf- 
ficient heat ; and the i igniting mass had been afterwards treated with 
hydrochloric acid. Not having obtained the kind of material that 
had been anticipated, owing to the incomplete manner in which the 
operation had been condacted, .the whole was set aside for some time, 
when attention was again attracted to it by the appearance of an 
efflorescent growth which had taken place in the mass, and which had 
ruptured it into fissures in various directions, these fissures being 
filled with bands of a fibrous saline growth, very similar in appearance 
to the well-known double suli)hate of iron and alumina, or hair salt of 
the disintegrated alum shale of Hurlet and Canipsie. 

It was in this state when it was placed in my hands, and being annous 
as a preliminary to ascertain to what extent this efflorescence would go 
on, it was placed in a shallow dish loosely covered with a small cone 
of paper, to keep off the dust, and set aside in a closet. Under these 
ctrcumatances, the beautiful silky growth continued gradually to 
increase, until the crystals had reached a very considerable length, 
and presented an appearance very similar to the tufts of the cotton 
grass, or the long cellular filaments of the thistle down, projecting in 
all directions from the poroua matrix of the partiaUy hydrated silica* 
These filamentous crystals were readily soluble in distilled water, 
yielding a clear and perfectly neutral solution ; and on submitting 
them to analysis, they pro?ed to be entirely composed of chloride of 
potassium. 

Thus : 2 grs. of these effloi c seed filaments were dissolved in water, 
and the solution evaporated to dryness, to ascertain that no trace of 
silica was present, redissolved in water acidulated^ by nitric add, 
and precipitated by a solution of nitrate of silver : this precipitate, col- 
lected and well washed, weighed, after dfying, 8*78 grs. of chloride of 
silver. 

The filtered solution and washings were then treated with hydro- 
chloric acid to throw down the excess of silver salt, whidi precipitate 
was separated by a filter, and the clear liquor evaporated to dryness 
to decompose al! the nitrates. The dry salt was next redissolved in 
water, a little hydrochloric acid added, and then precipitated by a 
solution of bichloride of platinum in excess, and the whole again 
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mporated carefully to dryness. The crystaUme prodnet was then 
washed with ethcr-iilcohol to remove all excess of the test, and the 
double chloride of phitinum and potassium thus obtained dried : it 
weighed 6*4 grs. We have, therefore: — 

Chloride of silver .... 378 = 0"932 chlorine. 
Chloride oi piatiuum and potuaaiuiii . 6*4-0 = 1*028 potassium. 

1*960 

Tbaary, 

Or, 0*9491 

1-0509 



20000 

« 

When this efflorescent salt is submitted to examination by the 
microscope, it presents many very interesting phenomena: eaeh 
apparently single thread is then found to be built up, as it were, of 
an aggregation of smaller filaments, intimately united together, and, 
as I shall presently show, having a cnbie structure. 

Viewed 1)y a hiirh magnifying power, a very curious appearance is 
exhibited. I he single filaments are seen to be dotted along their whole 
length with slight depressions, and these depressions are found to be 
perfeetly equidistant the one from the other over certain given lengths ; 
thus, they are most widely separated at the lower part of the thread, 
or its base, and become more approximated, for certain intervals of 
distance, as the fibre elongates and gradually becomes smaller in its 
transverse dimensions. This phenomenon, I am induced to believe, 
indicates the step or point at which the growth of each individual 
crystal has originated, and therefore marks its point of attachment 
with the one previously formed, so that the filament ultimately re- 
sulting may be considered as a series of microscopically minute cubic 
Cfystals growing one upon the other continuously, and that the 
intervals of distance by which these depressions are sepan^ted from 
each other will indicate the diameter of the single cubic needle i^t that 
particular spot. These intervals of distanre, measured by a umlcto- 
meter in the field of the microscope, were found to range from Tofrsth 

Again, when these filaments are fractured, they present a cleavage 
plane at right angles to the length of the fibre. They also prove to 
be single refractors, or equiaxial crystals,— that is, when viewed by 
polarised light in the field of the microscope, placed between the 
polarising and analysing plates or prisms, they exhibit no depolarising' 
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power, nor allow the least ray of light to pass through them in the 
daik field, thus again confirming their structure as being cubical. I 
may mention here, also, that 6 m el in, in his excellent " Manual of 
Chemistry," observes that the chloride of potassium frequently crys- 
tallises iiom its solutions in cubes prismatically elongated. 

This appears, then, to be another instance of the peculiar crystalline 
growth, under the same cubic form^ which sometimes occurs in solu- 
tions of the iodide of potassium, and a memorandum of which I laid 
before the Society on the evening of May 3, 1852.* 

•The remaining point fMeh presented itself to my attention was to 
asceHain in what manner I could beat preserve this beautiful efflo- 
rescent growth permanently, so as at the same time to admit of its 
transport without injury to the delicate 'silky fibres, which I had found 
were fiable to fracture by the slighteit tooch. After aome preliminary 
trials, I at last adopted the plan eihibited in the specim^ before yon, 
in which a tluiiik cream plaster of Biris and water was first carefully 
introduced into the interior of the specimen jar, so as to cover the 
bottom to tile depth of about half an inch, without soiling the sides; 
and while this was still in its semi-fiuid state, the mass of silica, with 
its impregnating saline matter, was carefully imbedded in it, and the 
vesad, b^ng looiely covered, was set aside. I should state also, tiiat 
the crop of the efliofeseent salt which existed on the surface the 
mass was first moistened with water, in order that it might be dis- 
solved and reabsorbed by the porous matrix hdcm bemg cemented in 
the bottom of the jar. After a short time the efflorescence gradually 
commenced anew, the crystals slowly rising in tufts of beautiful silky 
fibres, and filling the whole of the lower part of the jar, until the 
filaments had many of them reached the length <^ from four to five 
inchea. 



y» — On the Thermo-Electrical Currents generated in Elements 
where Biemiah %» wed to form the Joint, 

By RiCHABB Adib, Liverpool. 

The use of bismuth a solder for thermo-electrical cou}>les appeared 
to me to be worthy of trial for a variety of metals, in order to show 
the extent to wliu-.h the action of couples might be iroverned by the 
nature of their joint. The arrangement of the bars and wires of me- 

* Chem, Soe. Qu. J. 180. 
VOL. VIII. — MO. XXIX, D 
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tals to be tested, was to eolder them together by meane of email 
pieces of biimuthy and to form tlie otheceitremitiea of the bars into 
a eureoit with a gidYanometer. To eaeh pair under examination^ heat 
was applied^ first on the right .hand side^ and then on the left hand 
side of the joint, when the effect on the direction of the thermo-elec- 
tric current generated was observed by the galTanometer. After this 
maimer^ 72 tiiermo-elecknc couples were examined. The following is 
a aammary of the effects observed. 

In nine metals, when two bars of the saatie metal were joined by 
bismnih solderingSj the positive electrical corrent flowed in an oppo- 
site direction to that of the heat eunent* These metals were ]^d, 
silver, platinnm, copper, sine, cadmium, antimony, iron, and soft 
steel. 

In three metals used singly with bismnih solderings, the direction 
in which Ihe heat crossed the joint, and that of the eleetricity, were the 
same. These metsls were palladium, lead, and tin. Twenty-eighit 
pairs of different demento soldered by bismuth, being coinbinatioiis 
■of the metsls tested singly, showed the direction in which the heat 
crossed the joint to be opposite to that of the electricity, as in the case 
of the nine single metals tested, — ^total, thirty-seven pairs. 

One pair of different metals aoldered by bismuth showed heat and 
electricity to cross the jmnt in the same direction, as in the instance 
•of the three sbg^ metals tested. 

Thirty-one pairs of different metsls soldered by bismuth showed 
the direction of the passage of the heat across the joint not to govern 
the electrical current; they acted according to their ascertsined 
thermo*electrieal reUtion, independently of the side of ^ joint on 
which the heat waa applied. 

On looking over these results, I was led to examine the instances 
of the three angle and one double pair of elements, to see why they 
differed from the thirty-seven other cases, where the direction of the 
electrical current was governed by the passage of the heat across the 
joint. Their peculiarity appeared to me to arise kom the. tendency 
the bjjnnuth had to alloy widi these metsls, and thus form jointo of a 
mixture of metals, which gave them an indefinite character. I conse- 
quently sought to arrange these fom casea with bismuth jointo of a 
definite kind. 

IbcrxBiMBNT I. — Two slips of pslladium were soldered together 
with a thin film of bismuth for the joint ; their other extremities were 
connected with a gslvanometer. When heat was applied, the passage 
of the heat and electricity across the joint was in the same direction, 
as I had previously noted. The soldmd joint was broken asunder ; 
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tbe paHadiam wxriue» cleaned £ree from the bismuth solder; and to 
form a joint, a thin piece of biamath was plaeed between the two slips 
of metal, and seenred in its position by firm tying : by this means 
a eonple was obtained wheie the bismuth had a definite surface. 
When heat was applied, first on the right and then on the left hand 
side of the joints the heai andeketrtdiyerouedU on oppanie (Uree- 
Hans J in the same manner as they had done in the thirty-seven cases 
where the direetfon of the dectrictd cmnrent was governed by a bismuth- 
soldeied joint. 

EzPBUKBNT IL^Two pieccs of lead-wire were formed into a 
couple with a small piece of bismuth tied firmly between them. In 
this case the pasnge of the heat and dectzicity across the jomt was 
in opposite directions. 

£xFBBi]fBNT III.-^Two pieccB of tin-wire gave a result similar to 
No. IL 

EzpBumNT IV.>^A wire of lead and a wire of tin, with a piece of 
bismuth tied between them for a joint, gave a similar resnlt to Nos. 
I., IL, and III. 

These foor experiments comprise the cases noted in the summary, 
where the passage of the heat and electricity across the joint was 
in the same direction ; they now show the heat and electricity to cross 
the joint in opposite directions,— a change which has been effected by 
avoiding the mixture whieh soldering of these metals would produce. 

To obtain pieces of bismuth for inserting in the joints for the above 
experiments, the point of a bar of that metal was held in the flame of 
a candle until large tear-like drops fell from it: these were received on 
a smooth sadkoe below, in the form of thin circular discs. The discs 
admitted of being cut into small pieces. The weight of bismuth put 
in the joints for the above experiments varied from ^V^h to -^ih of a 
grain ; yet this small quantity of bismuth sufficed to render active 
pieces of lead and tin, which, witheut the Insmuth joint, would only 
aibrd a trace of a thermo-eleotrieal current. 

The general result proved by these experiments is, thai the source 
^ the thermo^lectrietU cmremi ie the eur/aee qf a Jamt,-^ foot 
whidi gives additional value to an observation I made, and which was 
puUisbed in the Edinburgh Philosophical Magas i ne for 1848, that a 
pair of bismuth and antimony bars soldered together by pure bis- 
muth, and long employed to generate a powerful thermo-electric 
current, produced a disintegration of the bismuth at its surface of 
contact with the antimony* 
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VI. — On Thermo'Elecfric Joints formed with the metala Antimony, 

Biitnuth, and Palladium, 

By RicuAttD Ad IE, Liverpool. 

fixpERiMBNT I. — A bar of antimony 8 inches long was broken in 
the centre, and soldered together again with pure bislhuth ; while the 
solder was fluid, the two pieces of antimony were pressed firmly 
together, so that the coating of bismnth in the joint should be as thin 
as possible. When the right side of the joint was heated, the left 
became the positive thermo-electric element ; and when the left side 
was heated, the right side stood positive. This ^eet, where the 
bismuth has no sensible thickness, is the same as if a long bar of 
that metal had intervened between the two pieces of antimony. 

Experiment IL — A slip of palladium cut into two, had a bismuth 
joint prepared as thin as possible, like the experiment No. I. When 
the right side of the joint was heated, the left in this case became 
negative; and when the left side was heated, the right became 
negative. 

Experiment III. — ^The same two pieces of palladium as in the 
last experiment, with a bismuth joint one-tenth of an inch in thick- 
jiess. When heat was applied on the right side of the joint, the left 
side was positive, the result showing that the increase in the .thick- 
nessof the bismuth joint had rendered the effect simiUr to that which 
would have been produced by a long bar. 

Experiment IV. — ^A slip of palladium and a bar of antimony 
formed the couple for this experiment, joined together by a thin 
bismuth joint.. The recognised action of these metals, when heated 
together, ia that palkdium becomes positive. When heat was ap- 
plied to the antimon^ side, palladium was positive; and when heat 
was applied to the palladium, antimony stood positive for fifteen 
seconds; but as the heat penetrated through the joint, the palladium 
assumed the positive position, which it retained. The result of this 
experiment I consider as valuable, for illuatrating the action of the 
first and second surfiice of a joint; for when the heat is applied to 
the psUadium^ we have for a short space the first surface in action, 
with antimony positive, then a reversal of the current when the heat 
readies the second surface. 

Experiment V. — ^A bar of antimony was tied firmly down to a 
bari>f bismuth, with a small scale of sulphuret of silver inserted be- 
tween them for a joint. When the antimony was heated to near 40CP, 
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an attached s-alvanomoter indicated the passacre of a feeble current 
vitb tlie Ijisiiiuih j)ositive, or in its natural tlu nno-electric position; 
and when the heat was applied to the bismuth bar near the joints the 
galvanometer showi^d bismuth the negative metal, with a feeble current 
passing. This experiment is not so satisfactory as tlie one with a 
sulphuretted silver wire connected with the bismuth, being more 
liable to fail from the couple becoming active at too low a tempe- 
rature, or from the tonipcrature required approaching; near the 
melting-point of bismuth ; but it has the advantage of exhibiting 
the two most opposite thenno-electric elements in an inverted 
position. 

My object in giving the results of these experiments is to show • 
cases where a thin coating of bisiimth in a joint acts in several ways. 

1st. The same as if it had been a bar of that metal in Experiment L 
Instances of this kind are numerous among thermo-electric cou])les 
where the antagonistic negative and positive properties of the two 
eleiuciits are not strongly marked, as in the single metals, in zinc and 
silver, in gold and in many of its combinations, copper, &c. 

2nd. Where a thin bismuth joint did not act as if it were a bar, 
and yet the du-ection of the flow of heat across the joint governed that 
of the electrical current generated. Cases of this kind are rare. With 
lead and tin I have met with very feeble currents of a like cha- 
racter, but the arrangement given is the most certain form of the 
experiment. 

3rd. Where a thin bismuth joint acted for a brief jierlod of time, 
as if it had been a long bnr, and tlien acted like a couple in its 
rccogniseci thermo-electric position, indej)endent of the method of 
applying the heat. I have noticed this projierty in other thermo- 
electric couples, where ])alladium formed one of the elements. 

The permanent action of the joint, nfter a lapse of fifteen seconds, 
where the recognised thermo-electric relation of the elements is 
maintained, notwithstanding the thui bismuth joint or the direction 
in whieli the heat is made to cross it, is one of frequent occurrence: 
we meet it in the combination of metals which have decided 
antagonistic thermo-electric positions, such as paUadiiim, ])]atinum, 
zinc, iron, antimony, &c. ; but Experiment V. shows that such ele- 
mentj. may have their natural thermo-electric position inverted by a 
joint offering greater resistance. 
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January 15^ 1855. 

Dr. A. W. Williamson^ Vice-President, in the Chair. 

The following geutiemen were mtroduced and admitted Fellows of 
the Society : — 

Nevil Story Maskelynej Esq., M.A.| Oxford. 
H. J. Smith, Esq., BJL, Oxford. 

Charles Loudon Bloxam, Esq., King's College, London. 

Charles W. Heaton, Esq., 26, Lime Street. 

Fletcher Norton, Esq., 5, Stanhope Street, Hampstead Road. 

The foUonring donations were amtoimoed 

The Journal of the Society of Arts £rom the Society. 
" The Pharmaceutical Journal from the Editor. 
*' Report of the Art-Union of London :" from the Society* 
" The Art-Union Almanack i" from the Society. 

The fdlowing gentlemen were duly elected Eellowa of the Society 

Matthew Warton Johnson, Esq. 

Charles Tookey, Esq., 3, Mytre Street, Claremont Square. 
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The toiiowiog papers were read ; — 

« On Thermo-EIectric Joints formed with the metals Antimony^ 
Bismuth, and Palladium by Richard Adie, of Liverpool. 

Investigation of the Vegetable Tallow from a Chinese Plant, the 
' Stillingia sebifera' by Nevil Story Maskelync, M,A., F.G.S. 

''On the Absorption of Chlorine in Water:'' by U. £. Eoicoej 
B.A*^ Fh.D« 



February 5^ 1855. 
Br. H. Bbnce Johhb, Vice-President, in the Chair. 

The following donations were announced :» 

*'The Literary Gazette:" from the PubUshcrs, 

"The Journal of the Photographic Society:" from the Society. 

"The Pharmaceutical Journal from the Editor. 

"The Transactions of the Koyal Scottish Society of Arts, Vol. IV. 
from the Society. 

** Transactious of the Ptoyal Society of Edmburgh, Vol. XXI. 
Part 1, for 1853 and 1854;"'and 

"Proceedings of tlie Royal Society of Edinburgh, 18oo and 1854 
from the Royal Society of Edinburgh. 

"Transactions of tlie Royal Society of London for 1851, 1852, 
1853, and part of 1851 from the lloyid Society. 

" List of the Council and Fellows, &c. of the Royal Society, 
Nov. 30, 1853 from the Royai Soeietv. 

"Illustrated Catalogue of the Calculi aiul otlier Animal Concretions 
, contained in the Museum of the Royal College of Surgeons, Parts 
1 and 'Z :" from the Royal College of Surgeons. 

"An Account of the Organic Chemical Constituents or Inter- 
mediate Principles of the Excrements of Man and Animals iu the 
healthy state ; by W. Marcet, M.I). :" from tin Autlior. 

"The Journal of the Franklin Institute for November and De- 
cember, 1854 from the Institute. 

"Sitj^un^sbcrichte der kaiscilichen Akademic dcr AVissenschaften, 
mathemaliscli-naturwissenschai'tliciic Clasbc,''' Band 12, Heft 5; 
Band 13, Heft 1 and 2. 

'** Register zu don erstcn 10 Bandcn tier Sitzungsberichte gcognos- 
tische Kai'te der Umgubungen von Krcms und von Manhardsberge." 
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Jahrboch der kaiserUcli-koiiigliclien geologiachen Beidmnstalt,^ 
1854: No. 2, April, May, June, Wien. 

''Jahrbttcher der kuKrlich^konigliclieii Central- Anitalt liur 
Meteorologie nnd MagnetismnB, Yon Karl Kreil^ Wien ^* Band 1^ 
1848 and 1849; Band 1850. 

^ Ueber die Nieht-emfachlieit der Metalle^ dea Schwefdai der Kohle, 
des Chlors, von Kotikovsky;, Wien/' 

^^OfVersigt af Kongl Vetenakapa Akademiena forkandltngar; 
Tionde Xrgangen 1858, Stockliolme/' 

''Bulletin de la Soci^t^ Vaudoiae dea Sciencea NatureOea Tome 
8, Bulletin 30; Tome 4, Bulletin 82. 

The following gentlemen were duly eleeted Aaaoeiatea of the 
Society I— 

Frederick Stohmann^ Univeraity College. 
Frederick Yeramann, Univeraity College. 

The following papm were read : — 

''On a peculiar Efflorescence of Chloride, of Potaaaiom:'' by 
Bobert Warington, 

"On the Preparation of the Metala of the Alkaliea and Alkaline 
Eartha by Electrolyaia by A. Matthieaaen^ Ph.D. 



February 19^ 1855. 
Br. A. W. Willi AKaoN, Vice-Ftoident« in the Chair. 

The following donationa were announced : — 

" The Literary Oasette from the Publiahera. 
" The Jonmal of the Society of Arta from the Society* 
" The Edinburgh Medical and Surgical JTouxnal:'' fimn the Pub- 
liahera. 

" The Journal of the Franklin Inatitute f from the Inatitute. 
" The American Journal of Science and Arta ficom the EditoiB. 

A paper was read : — 

"On the Thermo-Electrical Currents generated in Elementa where 
Biamuth ia used to form the Joint i*' by Bich ar d Adie^ of Imrpool. 
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March 6, 1855. 
Colonel Philip Yokkb^ President, in the Chair. 
The following donations were announced > 

"The Literary Cazette:" from the Publishers. 
" The Journal of the Society of Arts from the Society. 
" The Journal of the Photographic Society from the Society. 
"The Pharmaceutical Journal:" (rom the Editor. 
"The Quarterly Journai of the Geological Society:'' horn the 
Society. 

" The Journal oi the Franklin Institute from the Institute. 

Mr. John Jones Bancroft, of Buthenj Iforth Wales, was duly 
elected a Fellow of the Society. 

Dr. W. Odling made a verbal communication on "Chemical 
Notation." . • 



March 19, 1855. 
Dr. O. D. LoNOaTAFv, Vice-President, in the Chair. 

The followinjs: donations were aiujuunccd: — 

" The Literary Gazette from the Publishers. 

"The Jonmal of the tSociety of Arts from the Society. 

"The Journal of the Photographic Society:" from the Society. 

Dr. W. A. Miller delivered a discourse upon the "Action of 
Wnter on Lead.'' 



March 80, 1865. 

Br. A. W. Williamson, Vice-President, in the Chair. 

The Beport of the Council, and the Audited Account of the 
Treasurer, were read. 

Mr. E. W. Brayley and Dr. W. Odling having been appointed 
Scruiaton, the meeting proceeded to the election of Council and 
Officers for the ensuing year, and the following gentlemen were 
declared to have been ddy elected : — « 
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PES8TDENT. 

W. A. Miller, M.i>., FJl.S, 

VICE-PHESI DENTS 
(who have filled the OrriCE OF PRESIDENT.) 

W. T. Brande, F.R.S. Thomas Graham, F.R.S. 

G. Q. B. Daabeny, M.D., Colonel Philip Yorke, F.B.S. 

ylCB-FBBSIOSNTB. 

Warren Da k Baee, PLD., F.R.S. O. B. Longstaf, M.D. 
U. Bence Jonee^ M.D., F.R.S. A. W. WiUiamaonj FkB. 

secretaries;. 

B. C. Brodie, F.E.S. TheopbUus Eedwood, Ph.D. 

VOBSIGN SBCBBTABT. 

A. W. HofmaoD^ Ph.B.^ F.R.S. 

TRBA8UBBB. 

Robert Porrctt, F.R.S. 

other members of the council. 

Thomas Anderson, M.D. Charles Ileisch, Esq. 

G. B. Buckton, F.L.S. Hugh Lee Pattinson, F.R.S. 

DugaUl Campbell, Esq. John Stenhouse, LL.D., F.R.S. 

J. H. Gladstone, Ph.D., F.R.S. R. D. Thomson, M.D., F.R.fiL 

W. C. Henry, M.D., F.R.S. Robert Warington, Esq. 

William Henipath^ Esq. John Thomas Way^ Esq. 

The thanks of the meeting were voted to the Fzeaident^ Officers, 
and Council for their services daring the past year. 
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NOTICES 

.01 

PAPERS CONTAINED IN OTHER JOURNALS 

By Hsmay Waits, BJL, F.G.S. 



On Osmotic Force.* 
Bjr Thomas Graham, F.R.9., &c. 

The expressioa ''Ovmotic Force'' (fi'om itafm^in^intliio) haa reference 
to the endoamoae and exosmose of Dutrochet. 

The force of liquid difPusibility will still act if we interpose between 
the two liquids a porous sheet of animal membrane or of iinglazed 
earthenware; for the porea of such a septum are occupied by water, 
and we continue to have an uninterrujited liquid communication 
between the water on one side of the septum and the saline solution 
on the other side. 

To impel by preaaore any liquid through the porea of aach a septum 
mav be extremely dibeult, from the mterfeienee of frictioaal resistance 
and the attraction of capiUanty. Bat theae last forces aet on masaea 
and not on molecules, and the ultimate particles of water and salt 
whidi alone diffuse, appear really to permeate the channels of the 
porous septum with little or no impediment. A comparative experi- 
ment on diffusion, with and without septa, is easily made by means of 
a wide-motithod phial, which is filled completely with saline solution 
and then immersed in water, in one experimeiit wnh the mouth of the 
phial open, and in the other experiment with the mouth ( uvered by 
membrane. In a hxed time, such as seven da^s, a certain quantity of 
salt leaves the phial by diffusion* Thia qnantity waa reduced to one- 
half when the strong and thick membrane €i the oz-gnUet waa need, 
to cover the mouth of the phial; and it was not affeeted in a aensible 
degree by passing through a thhmer membrane, consisting of os-blad> 
der with the outer mnseular coat removed. In the last experiment 
the actual diffusates were 0*631 grm. common salt in the absence of 
the membranoj and 0 C36 grm. common salt with the membrane 
interposed, which may be considered as the same quantity. The 
diffusion of a salt appears to take place, therefore, without difficulty 
or loss throuirli the aubstauee of a thin membrane, akhough the 
mechanical ilow of a liquid may be nearly stopped by such an obstacle. 

It is well to bear in mind the last fact ia. Iba conaidemtion of what 

• PM. Tran». 185*^ IW. 
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is seen in an endosmotic experiment. An open glass tulie, witb one 
end expanded into a bell form and covered by tight membrane, forms a 
vessel which may be filled with a saline solution and immersed in a jar 
of pure water. The volume of liquid in this osmometer soon begins to 
increase and is observed to rise in the tube^ while the simultaneous 
appearance of salt in the water of the jar may easily be verified. M. 
Dutrochet described the result as the movemcTit of two unequal 
streams through the membrane in opposite dirertioiis, the smaller 
stream being that of the saline solution flowing outwards, and the 
larger that of pure water flowing inwards. The double current has 
been always puzzling, but the expression of the fact becomes more 
conceivable when we say (as we may do truly) that the molecules of 
the salt travel outwards by diffusion through the porous membrane. 
It is not the whole saline liquid which moves outwards^ but' merely 
the molecules of salt^ their water of solution being passive. The 
inward current of water, on the other hand^ appears to be a true 
sensible stream or a current carrying masses. The passage outwards 
of the salt i?^ inevitable, and beinri: fullv accounted for by diffusibilitv, 
requires no further explanation. It is the water current which requires 
consideration, and for which a cause must be found. This flow of water 
through the membrane 1 shall spcalv of as osmose, and the unknown 
power produciijg it as the osuioUc force. It is a force of great inten- 
sity, capable of supporting a column of water mayy feet in height, as 
shown in Dut rochet's welUknown experiments, and to which 
naturalists are generally disposed to ascribe a wide sphere of action^ 
both in the vegetable and animal kingdoms. 

Cannot liquid diffusion itself, it may fii'st be asked, contribute to 
produce osmose? Diffusion ia always a double phenomeuon, and 
while molecules of salt pass in one direction through the membrane, 
molecules of water no doubt pass by diffusion in the opposite direction 
at the same time, and replace the saline molecules in the osmometer. 
Water also is probably a liquid of a high degree of diffiisibility ; at 
least it appears to diffuse four times more rapidly than alcohol, and 
four or six times more rapidly, therefore, than the less diffusive 
salts. A possible consequence of such inequalitv of diffbsioti is, 4^t 
while one grain of a certain salt diffuses out of the osmometer, four or 
six grains of water may diffuse into the osmometer. Liquid diffusion, 
I believe^ generally tends to increase the volume of liquid in the 
osmometer, and a portion, if not the whole, of the small osmose of 
chloride of sodium, sulphate of magnesia, alcohol, sugar, and many 
other organic substfinrcs, may be due to the relatively low diffusibility 
of such liquefied bodies compared with the ditfusibility of water. But 
many substances, it will immediately appear, are replaced in experi- 
roents of endosmose, not by four or six, but by several hundred times 
their volume of water, and manifestly some other force besides diiluision 
is at w<Hrk in the osmometer. 
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An explanation of oaniose has been looked for in capillarity by 
Poisson^ Magnns^and by Dutrochet himself. Combining diffusion 
with this idea, we might imagine that the pure water which first 
occupies the pores of the septum suffers a sudden and greiitloss of its 
capillarity-force when the salt of the osmometer enters the pores by 
diffusion and mixes with the water they contain. Experiments pub- 
lished by Dutrochet give a capillary ascension to pure water of 12 
millimeters, and to a solution of common salt, of density 112, 6 l i 
milHmeten, or only one-half of the former ascension. If a porous 
septum, occupied by sneli a saline solution, had the same solution in 
contact with one surface^ and pure water in contact with the other 
surface (the actual condition of the septum in an osmotic experiment), 
the pure wat^ should enter its pores from its high capiUary attraction, 
and, like a sc^d piston, force out the saline solution from them : the 
saline solution so displaced would go to swell the liquid within the 
osmometer. When the pure water, now again occupying the pores, 
came in time to acquire salt by diffusion, the displacement would be 
repeated, and a continuous osmose or flow of water inwards be in fact 
established. 

This explanation is attended with certain physical difficulties, but 
it is nnneoessary to discuss these, as the experimental bans of the 
hypothesis is unsound. The great inequality of capillarity assumed 
among aqueous fluids does not exist. Many saline solutions which 
give rise to the highest osmose are, I find, nndistinguishable in capil* 
larity from pure water itself. To obtain constant results with saline 
solutions, the capillary tube must be retained for some minutes in the 
saline solution at a boiling; temperature, and afterwards be cooled 
without removal from the liquid, otherwise the indications are singu* 
larly irregular and most fallacious. 

The near equality in capillarity of solutions of the most different 
composition is very apparent in my observations, which are placed 
together^' the foUowing series of capillary ascensions : — 

^ Capillary ascension of several liquids in the same glass tube. 

MfllimoleH. 

Water, at 58° P. 17*75 

Water, at 66° 17-55 

Carbonate of potash, 0*25 per cent., in water, at 63° 17*2 

Carbonate of potash, 10 per cent., in water, at 66° . 17*55 

Carbonate of soda, 1 per cent., at 61** . . . 17'55 

Carbonate of soda, 10 per cent., at 55° . . 16*85 

Sulphate of potash, 1 per cent., at 58° . • 17* 15 

Sulphate of potash, saturated solution, at 58^ . 16*8 

Sulphate of soda, 1 per cent., at 56^ . • • 17*76 

Sulphate of soda, 10 per cent., at 68^ . • . 16*95 

Hydroehlorie acid, 1 per cent., at 68° • • 17*5 
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Sulphuric acid, 0-1 per cent., at 63° • « 
Sulphuric acid, 1 per cent., at 63°. • 
Sulphuric acid, 5 per cent., at 63° 
Sulphuric acid, 10 per cent., at 63° 
Sulphuric acid, undiluted (HO SOg); at 68° 
Onuie aeid^ 1 per eeatl, at 66° . 
Oxalic acid, 4 per cent., at 62P • 
Ammonia, 0*1 per cent., at 66° . 
Ammonia, 1 per cent., at 66" 
Ammonia, 12 per cent. (0*948 sp. gr.), at 66° 
Su<^ar, 10 per cent., at 65° .... 
Alcohol, 0-8 per cent. (0-9985 sp. gr.), at 60° 
Alcohol, 4-5 per cent. (0-992 sp. gr.), at 63° 
Alcohol, 7-8 per cent. (0 987 sp. gr.), at 60° 
Alcohol, 71 per cent. (0 869 sp. gr.), at 63° . 

Alcohol falls in the greatest degree below water in capillarity, yet 
the former substance is one of the least remarkable for the power to 
occasion osmose. 

The newer facts to be related also in- 
crease the difficnhiea of the capiUaiy theory 
ol oemo«e. 

My own experiments on oemose wm 
made with hoth mineral and wganic septa. 

1* A oonyenient earthenware or baked 
clay osmometer is easily formed by fitting 
a glass tube and cover to the mouth of the 
porous cylinder, often used as a cell in 
Grove's battery, as in Fig. 1 ; the cylinder 
was generally five inches in depth by r7 
inch in width, inside measure, and was 
capahle of holding about nx omioea of 
water. Gntta pereha is much preferabk to 
brass as the material for the cap or oorer.s 
The glass tube above was also compara- 
tively wide^ being 0-6 inch or 16 milli* 
meters in diameter, and was divided into 
millimeters. It was not more than 6 
inches in length. Each of the divisions or 
degrees amounted approximatively to yihr^h 
part of the capacity of the clay cylinder. 

In conducting an experiment, the cy- 
linder, always piofioad^ motttened with 
pure water, was filled wi& any nUiie eola- 
tion to the base ol the f;la«i tables and 
iroinediatdy pilaoed in a }ar of dietilled 
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water, of which the level was kept a^oated to the height el the liquid 
in tlie tube of the osmometer throughout the whole experim^t^ ao aa 
to prevent inequality of hydroetatie pressure. The volume of water 

in the jar was comparatively large, fifty to eighty ounces^ ^e rise 
or fall of the liquid in the tube was noted honrly for five hours. This 
rise commenfPfl immediately, and was prettv uniform in amount for 
each hour durnig the short period of the t xin i luient. The oh]rci aimed 
at was to observe the osmose of the solutio:! b( toi-e its composition was 
materially altered by dilution and the escape oi salt by diffusion. The 
quantity of salt diflPbsed from the osmometer into the water-jar 
during the eKperiment was also observed. After every experi- 
ment the oamometer was washed out by distilled water, whieh was 
allowed to permeate the porous walls of the cylinder, under the pressure 
of a column of water of about dO inches in height, for eighteen 
hours. All the experiments were made at a temperature between 66? 
and f) l°. The clny osmometer attained a considerable degree of 
uniformity m its action, when the same saline solution was diffused 
from it once in each of two or three successive days, with a washing 
between each experiment. A sin2:le observation is not much to be 
relied upon, as the first experiment often differs considerably from the 
others. One per cent, solutions were always used when the propor- 
tbn of salt is not specified. Much larger proportiona of salt have 
hitherto been generally employed, but it was early observed that the 
osmose absolutely greatest is obtained with small proportions of salts 
in solution. One part of salt to 400 water gives a higher osmose in 
earthenware than any other proportion for the great majority of sub* 
stances. Osmose appeared, indeed, to be peculiarly the phenomenon 
of dilute solution?!. 

With the same proportion (1 per cent.) of different substances, the 
osmose varied from 0 to 80 degrees. Occasionally, instead of a rise 
of liquid in the tube, a fall was observed; the fall may be spoken of 
as negative osmose, to distyiguishit from the rise or positive osmose. 

SoraUe substaneea of every description were tried, and find a place 
in the following classes , 

1« Substances of small osmotic power in porous earthenware; 
osmose under 20 of the millimeter degieeii (ms.) 

This class appeaia to include nearly all neutral organic substances, 
^uch as alcohol, pyroxyhc spirit, sugar, glucose, mannitc, salicin, 
amygdalin, salts of quinine and morphine, tannin^ urea ; also certain 
active chemical substances, which are not salts nor acids; chlorme 
water, bromine water. 

The great proportion of neutral salts of the earths and metals 
' proper also belong to the same class, such as chloride of sodium, uf 
which the positive osmose waa greateat in a solution containing no 
more than 9*125 per eent.^ bong 19 ms. with that proportion of salt, 
bat falling off and often becoming slightly negative with 1 per cent* 
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and higher propcHrtiQiiB of salt in Bolation» Chloride of potasaiitm is 

nmilar. 

Nitrate of soda ^^we an osmose of 8, nitrate of silver of 18 ms. 

The salts of the magnesiari oxides are all low and aomctimes slightly 
negative. Chlorides of barium and strontium both gave 18 ras. ; 
nitrate of strontia, 5 ms. ; sulphate of magniesia, 0*5 per cent., 2 ms. ; 
2 per cent., 3 ms. ; sulphate of zmc was very similar, +2 to —2 ms., 
from 0'5 to 2 per cent. ; chloride of mereury, 1 per cent., gave 6 and 
8 ms. in two experiments. 

2. Substances of an intermediate degree of osmotic force ; osmose 
from 20 to 35 degrees. Sulphurons add gave 20 ms. Certain vege- 
table acids have a similar osmose. Tartaric acid, in solutiomi of 0*25^ 
1, and 4 per cent., gave 24, 26, and 28 ms. ; citric acid, 1 per cent., 
30 ms. Also monoba'sio arirlp, such as hydrochloric acid, nitric acid, ^ 
acetic acid^ have the same moderate osmotic action in porous earthen- 
ware. 

3. Substances of considerable osmotic power in porous earthenware; 
osmose from 35 to 55 ms. 

In this class are fonnd the polybasic mineral acids : sulphuric a^id, 
0*5 per cent., gave even 63 ms. ; 2 per cent., 54 ms., or- nearly the 
same osmose as the smsller proportion of aeid. 

In another earthenware cylinder, the following observations on the 
osmose of solpharie acid were successively made :• — 

MiUiincters. 

O'l per cent. .... 43 and 42 
1 per cent. , . . ,40 and 40 
4 per cent. . . • , 4L and 39 
10 per cent. « • • .38 and 89 

The results ezhilnt much siinilarity of osmose through a great 
range (1 to 100) in the proportion of add. So small a quantity of 
this add as one part in 1000 water, appears to give as great an osmose 
as any larger proportion of acid. 

Certain neutral salts, sulphate of potashj sulphate of soda, sulphate 
of ammonia, belong to the same class. 

With sulphate of soda the osmose for the different proportions 
0*125, 0*25, 1, and 4 per cent, of salt, was 46, 47, '66, and 24 ms. 
respectively ; the osmose diminishing with the increased proportion 
of salt, • 

Of sulphate of potash, 0*25 per cent, gave 61 ms. ; 1 per cent. 46 
ms., and 4 per cent d8 ms., showing no great change from one 
quarter to 4 per cent.; chromate of potash, 1 per cent., gave an osmose ^ 

of 54 ms. 

4. Substances exhibiting the highest d^ree of osmotic power in 
porous earthenware. 
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Salts of the alkalies^ possessing either a decided acid or alkaline 

reactioD, and certain neutral salts of potash. 

Binarseniate of potash gave 66 ms. j Rochelle salt 82 ms. 

With binoxalate of potash the osmose observed in an earthenware 
osmometer was- 

Milliineters. 

Tor 0 02 per cent. . . .32 



0 05 per cent. 
0*1 per cent. 
0*25 per ceut. 

1 per cent. 
% per cent. 



55 
63 

70 (highest) 

e8 

56 



Of salts bavin alkaline ]>roperties, phosphate of soda jyave 70' 5 ; 
borax, carbonate of soda, and biearbonate of soda, all gave numbers 
which ranged above (iO ms. in various osmometers. 

To the same class also belong certain stron£^ acids, })ho'i;phoric 
acid giving an osmose of 62 ms., glacial phosphoric acid of 713 ms. 

The caustic alkalies have probably too strong a disorganizing 
action upon the septum to allow osmose to proceed undisturbed. 
They give a positive osmose when present in a minute proportion^ 
but very soon attain their terme moyen, and then become slightly 
negative. 

Caustic soda, 0*01 per cent., gave 24 ms. ; 0'02 per eent*, 29 ms. ; 
005 per cent., 31 ms., which was the highest osmose observed; 0*1 
per cent., 22 ms. ; 0 25 per cent., 3 ms.j 1 per cent, and 2 per cent, 
of caustic soda gave both — 10 ms. 

It appears most elcarly that hiprhly osmotic substances are also 
chemically active substances. Both acidi:^ and aikaliiie substances 
possess the affinities which would enable them to act upon the silicates 
of lime and alumina, which form the basis of the earthenware septum. 
Lime and alumina were accordingly found in solution after osmose, 
and the corrosion of the septum appeared to be a necessary condition 
of the flow. 

It was found impossible to exhaust the whole soluble matter of the 
walls of the earthenware osmometer, by washing, either with water or 
with a dilute acid, for the process of decomposition appeared to be 
interminable. After such washings the action of an osmometer was 
often greatly modified upon salts of moderate d-uiose, such as ehloride- 
or sodium ; and similar changes gi adually look place in the osmometers 
when used in ordinary experiments with saline solutions. 

It is on this account that I avoid the lengthened detail of numerous 
experiments which were made with the earthenware osmometer, and 
confine myself to general statements. 

Further, the potash salts were also largely kept back or absorbed 
by the earthenware, a phenomenon of the same claB8»as the xetentton 
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of alkalies by aluroinoas toils, which has been stadied by Messrs. 

Thomson and Way. 

Otbrr septa, whicli were not actcvl upon by the salts, were found 
deficient in osmotic activity, althoujj;!! possessed of the requisite 
degree of porosity. GTypsum, compressrd charcoal, and tanned sole- 
leather, «:ave rise to no osmose when ])( ruicated by saline solutions. 
White plastic clay hud an osmotic power which was quite insig- 
nificant when compared with that of baked clay: now the former 
may be considered as an alaminous eomnound, upon which the de- 
composing action of water has been alreaay exhausted, while the latter 
is in a form more liable to decomposition, in consequence of an effect 
of heat upon the constitution of the aluminous silicates of thfi clay. 
A plate of Caen stone, which is an impure limestone, was greatly 
more active with a solution of carbonate of potash than a plate of 
pure white marble was. The effect of impurities in making'' lime- 
stone suitable for (»sui()se did not escape the observation of Dutrochet; 
it was referrc 1 Ity him to the attraction of alumina for water. 
Mere caj)il Ian ly, ilierefore, is insufficient to produce the liquid move- • 
ment^ while the vis motriw appears to be some form of chemical 
action. 

For the proper appreciation of a chemical theory of the osmotic 
force, I would now invite attention to a purely speculative subject^ 
namely, the molecular constitution of water and saline solutions. 
Allowing that water, in the state of vapour, is correctly represented 

as a compound of one equivalent of oxygen and one of hydrogen, 
it may still be true that the molecule of liquid water is a varying 
acrcrrcgatc of many such molecules, or is n times HO. But if so 
much is conceded, a new and peculiar grouping of the atoms of 
oxygen and hydrogen becomes not only possible, but probable. 
Instead of arranging them in a series of pairs of H -f- 0, U -f- 0 in 
our compound molecule, we may give a binary form to that molecule 
in which a single atom of oxygen ia the negative or chlorous member, 
and the whole other atoms united together form a positive or basylous 
radical* In this radical we have a certain multiple of HO with one 
H in excess, the last condition being most usual in compound radicals, 
such as ethyl, methyl, benzoyl, &c., which have alia single unbalanced 
equivalent of hydrogen ; HnO^^ (11^+ jOm) + 0. 

Further, this new oxide should be more easily decomposed than 
oxide of hydrogen, HO. The basicity of the radical (H,„ + ,Oj„) depends 
upon the disproportion of the cquivaicuts of oxygen and hydrogen in 
its constitution, tbei*e being one of hydrogen in excess. Now that 
disproportion becomes less as we ascend, as in IlH-l-lOO, 
lOlH 4* 1000 ; and the more feeble the basyl^atom, it may be supposed 
to retain less forcibly its fellow oxygen-atom or other negative «raient 
. with which it is combined. When water, therefore, has to undergo 
decomposition a voltaic circle, it will naturally assume the molecular 
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smngement supposed^ as being the binary fom which is most easily 
divisible into a positive and negative element, or that in which water 

is most easily decomposed. 

Tliis molecular view has been brought forward at present principally 
for the aid which it gives in conceiving what is known as electrical 
endosmose. 

This interesting phenomenon, first well developed by our colleague 
Mr. Porrett, has very lately been defined with great clearness by M. 
Wiedemann.* The water which aocamnlatea at the negative pole 
(or follows the hydrogen), in the electrolysis of the pure liquid, is 
found to be exactly proportional to the amount of circulating affinity ; 
that is, with every equivalent of hydrogen that is discharged at the 
negative pole the same quantity or water arrives there, and will force 
its way tbro\i2rh a porous dinpbracrm to rench that destination. The 
reason now suggested is, that tbe travelling basylous atom in the voltaic 
decomposiliou is not hydrogen simply, but the voluminmis basylous 
molecule dhn^ ^O^) above described; which again breaks up at the 
. negative pole mlo hydrogen and water, (Hm+jOm) =mHO and H. 

But even although sach a representation of the circumstances of 
electrical endosmose may not be ftilly admitted, the phenomenon itself 
ia of great service to ns, as showing that in the occurrence of chemiral 
decompositions affecting ultimate partides, sensible volumes of water 
may be involved and set in motion. 

Further, in considering the action of chemical affinity between bodies 
in solution, between an acirl and alkali for inf^tance, we are apt to 
continc our attention to the principal actors in the combination, and 
to neglect jentirely their associated water of hydration. Yet both the 
acid and base may have lartre trains of water aitaclicd to them by the 
tie of chemical union. Sulphaiic acid certainly evolves heat with the 
fiftieth equivalent of water that is added to it, and probably in dilute 
solution that acid is capable of having a still greater number, indeed 
an indefinitely large number, of equivalents of water combined with it. 
In fine, there is reason to'beUeve that chemical affinity passes^ in its 
lowest degrees, into the attraction of ag|pregation. 

The occurrence of chemical decomposition within the substance of 
a porous resisting septum may be calculated to bring into view the 
movement and disposal of the water ehcmically associated in large 
quantities with the combining substances ; as the interposition of a 
porous diaphragm in electrical endosmose makes sensible a translation 
of water in voltaic decompositions which is not otherwise observable. 

II. The osmose of liquids has hitherto been principally studied in 
septa of ammal membrane, which horn their thinness, their ready 
permeability combined with a sufficient power of lesistanoe to the 

* Fogg. Ann. Ixxzvii; 831. 
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passage of liquids under pressure^ have great advantages over minerd 
substances. 

The great proportion of the experiments of the present inquiiy were 
also made with animal mcmbrano. 

The membrane osmometer emj)loyed, which is only a modification 
of the classical instrtunent of Dutrochet, was prepared as follows : — 

The mouth of a little glass bell-jar A (Hg. 2) had tirst loosely applied 
to it a plate of perforated zinc B slightly convex, and then the merabrauu 
was tie^ tightly over the latter for the sake of suppoi-t (fig. 3). The 



Fig. & 



Fio. 8. 






quantity of metal removed in the perforations of the zinc plate 
amounted to 49 per cent, of the weight of the sine. This plate was 
always varnished or painted, to impede, if not entirely prevent, the 
solution of the metal by acid fluids. The usual diameter of the bulb 
was about 3 inches or 75 millimeters^ and its capacity equal to 5 or 6 
oz. of water. The tube C was usually not more than G inches in length, 
but comparatively wide, its diameter being about 7 .5 millimeters, that 
is, one-tenth of the diameter of the mouth of the bulb, and it was 
divided into millimeters. The action of an osmonK^ter depends chiefly 
upon the extent of membrane-surface exposed, aud very little upon the 
capacity of the instniment. Hence the relation of diameters (or areas) 
between the hnlb and tube was adopted in preference to the relatioii 
in capacity, the area of the section of a tube being one-hundredth of 
the area of the disc of membrane, or rather it was reduced by calcu- 
lation to this relation by means of a coefficient for each instrnment. 
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Hence a rise of liquid in the tube amounting to 100 millimeters 
indicates the admission into the bulb of a sheet of water of 1 millimeter 
(one twenty-fifth part of an inch) in depth, over the whole surface of 
the membrane, and so in proportion for any other rise in the tube. 
These millimeter divisions (ms.) of the tube mark, therefore, deforces 
of osmose which have an absolute and equal value in all instruments. 
The bulb of the instrument filled with the solution to be operated 
upon was placed within a cylindrical glass jar of distilled water, con- 
taining at least sixty ounces (fig. 4), and during the experiment 

inequality of hydrostatic pressure 
was carefully avoided by maintain- 
ing the surface of the water in the 
jar at the level of the liquid in the 
tube. The osmometer was supported 
upon a tripod of perforated and 
painted zinc, at a height of about 
4 inches from the bottom of the 
glass cylinder. The osmose was 
observed hourly for five hours, during 
which time it advanced in general 
with considerable uniformity. In 
an experiment with fresh ox-bladder 
as the septum, and a solution of 
1 per cent, of carbonate of potash 
in the osmometer, the rise in five 
consecutive hours was 10, 12, 11, 
14, is millimeter degrees, and in 
five hours immediately following, 
13,12, 9, 11, and 12 millimeter 
degrees, making sixty degrees in 
the first, and fifty-seven degrees in 
the second period of five hours. 
The quantity of salt which diffused 
outwards during the experiment 
of five hours was also frequently 
determined, usually by evaporating 
the liquid of the water-jar to dry- 
ness; it rarely exceeded one-tenth part of the salt originally present 
in the osmometer. The membrane itself was also weighed before it 
was applied to the osmometer, and agam when its use was discontinued, 
which was generally after six or eight experiments had been made 
with the membrane. A loss of the substance of the membrane was 
always observed, varying from 20 to upwards of 40 per cent, of its 
original weight. 

The outer muscular coat of bladder soon becomes putrescent, and 
from changes in its consistence, and the large quantity of salts and 
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other soluble substances which it yields by decompo8ition» gives occa- 
sion to much irregularity in the experiments. The great change in the 
amount of osmose oftrn prodnrrd by merely turning the membrane, 
observed by M. Matteucci and others, depends often, I believe, upon 
the soluble matter of the muscular coat being thrown outwards or 
luwards, according as the membrane is applied. The muscular coat 
was on this account removed from the ox-bludder employed, and the 
serous membrane remainine found to acquire greatly inereaied activity, 
•nd alM to .ct with miu^lrerterregaliky £ miM^nTe experimentaL 
The membrane so prepared oould be used for weeks together without 
the slightest putrescence of any part of it. Two of these thin mem- 
branes, or a double membrane/ were often applied. The weight of a 
disc of single membrane, 4 J inches in diameter in a dry state, varied 
from about 0*5 to 1*2 c-rammc. The soundness of the membrane of 
an osmometer and its degree of permeability were always roughly tested 
before an experiment, by hllina; the bulb, without its tube, completely 
with water, hanging it up in air, and observing how frequently a drop 
fell from the instrument. The time between each drop varied, with 
suitable membranes, from one to twenty minutes. The times in 
which wat^ permeated the same membranes by osmose varied between 
much narrower limits, perhaps from one to two. 

The quantity of salt which traversed different membranes by 
diffusion, was also found to be in proportion to tbe osmotic permeability 
of tbe membranes, and not to their mechanical porosity. 

To wash the membranes, they were macerated in distilled water 
after every experiment for not less than cightorn hours, without being 
ever removed from the glass bulb. A membrane also was never 
allowed to dry, but was kept humid as long as it was in use for 
experiments. 

Osmose in membrane presented many points of similarity to osmose 
in earthenware. Tbe membrane was constantly undergoing decom- 
position, soluble organic matter being found both in the iluid of tbe 
osmom^r and in the water of the outer jar after every experiment ; 
and the action of the membrane appeared to be exhaustible, altbougb 
in a very slow and gradual manner. Those salts and other subttances^ 
of which a small proportion is sufficient to determine a large osmose, 
are, further, all of the class of chemically active substances, while the 
great mass of neutral organic substances and perfectly neutral 
monobasic salts of the metals, such as the alkaline chlorides, possess 
only a low degree of action. 

When a solution of the proper kind is used in tbe osmometer, 
the passage of fluid proceeds with a velocity wholly uupreoedented 
in such experiments. Take, for instance, the rise in five hours 
exhibited in a series of experiments upon solutions of several different 
proportions of carbonate of potash, made in succession with tbe same 
membrane in the order in which they are related. 
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Millimctert. 

With O'l per cent, carbonate of potasb, a rise of 182 

^Vith 0 1 per cent, carbonate of potash, a rise of 120 

\Y\t\\ 01 per cent, carbonate of potash, a rise of 199 

With 0 5 per cent, carbonate of potasli, a lise of 2 16 

With 0*5 per cent, carbonate of potash^ a rise of 194 

Witb 1 per cent, carbonate of potaah, a rise of 205 

With 1 per cent, carbonate of potash, a rise of 207 

Or the rise in the same time with another membrane which had been 
previously exposed to a steam heat of 212° for ten minutes without 
impairing its activity. 

* HiniitieteTi. 
With 1 per cent, carbonate of potash at 60° F., a rise of 402 

With 0*1 per rent, carbonate of potash at 60° F., a rise of 196 
With 0*1 per cent, carbonate of potash at 60° F., a rise of 153 
With 2 per cent, carbonate of potash at 60° F., a rise of 511 
With 4 per cent, carbonate of potash at 60° F., a rise of 781 
With 10 per cent, carbonate of potash at GO^ F., a rise of 863 

Tn the last experiment a rise of fluid in the tube of upwards of 
30 inciics occurs in five hours, and so much water is impelled through 
the membrane as would cover its whole surface to a depth of H Q 
millimeters, or one-third of an inch. Botli membranes, but particulai iy 
the first, show the comparatively gieat activity of small proportions of 
salt, the average osmose of 01 per cent, of carbonate of potash in the 
firat osmometer being 167 mUlimeter degrees, and of 1 per cent. 206 
miliimeter degrees. 

Now the quantity of carbonate of potash which diffuses out of 
the osmometer into the water-jar was detennined by the alkalimetrical 
mcthnrl in the second and third of the 0*1 per cent, observations 
first related, and found to be in both cases 0*018 gramme (0'38 
grain) ; the quantity of water also whicli entered in return can be 
calculated from the known capacity of the tube of the osmometer, 
of wliich each niiUimeter division represented O-OGO gramme of water; 
and consequently 1G7 divisions represent 10 020 grammes (iju grains) 
of water. We have, in 01 per cent, solution, — 

Mean diffusate of carbonate of potash . 0 01 8 grm. = 1 
Mean osmose (of water) . . . 10*020 ^rms. = 556 

The conclusion is, that while the membrane was traversed during 
the five hours of an experiment by 1 part of carbonate of potash 
passing outwards, it was traversed by 55G parts of water passing 
inwards. 

In the two expeiiments witii 1 per cent, solution of carbonate of 
potash in the same osmometer, the diffusates were 0*192 and 0*198 
gramme of carbonate of potash, which are sensibly ten timea greater 
than the diffusates of the 0*1 per cent, solution. But the mean osmose 
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of the 1 per cent, solutions is greater than that of the O'l per cent, 

solutions only in the proportion of 206 to 167, or as 1 to 0'81. The 

ratio in question^ liowever, varies greatly in diiferent membranes. We 
hayC; consequently, in 1 per cent, solution, — 

Mean diffusate of carbonate of potash . 0*195 grm. = 1 
Mean osmose (of water) . . . 1^*360 gnus, s 63*4 

Whatever, therefore, be the nature of the chemical action occurring 
in the membrane which influences osmose^ a minute amount of that 
action appears to be capable of producing a great mechanical < 

effect 

All idea of contractility or organic strncture being the foundation 
of the osmotic action of membrane, was excluded by the observation 
thnt similar large effects could be obtained from a septnm of pure 

coagulated albumen . 

A convenient aibumen osmometer is constructed by covering; the 
openmg of the bulb of the former instrument by ordinary thin cotton 
calico, which is best applied wet, and painting over tlie outer surface 
of the calico two or three times with undiluted egg albumen, an hour 
bein^ allowed to elapse between each application of the albumen. 
The instrament is then suspended in the steam rising from boiling 
water for a few minutes, so as to completely coagulate the albumen. 
The albuminated calico may then be macerated for tventy-four hours 
before use, by placing the osmometer in cold water, to dissolve out 
the soluble salts of the albumen. It should be preserved always in a 
humid state. Before application to the calico, the albumen in many 
cases was neutralised with acetic acid, and filtered, the more completely 
to obliterate every trace of organic structure. 

The osmose in a particular instrument of this kuid was, at oO'^, for 

Hiltimeten. 

1 per cent, carbonate of potash . • 21 1 
1 per cent, carbonate of potash . .3(17 
1 per cent, carbonate of potash ^ , 387 
0*1 per cent, carbonate of potash . .127 
O'l per cent, carbonate of potash , . 1^24 

• * 

The correct rate is rarely obtained in the first observationy as seen 
above, in osmometers of dbumcn as well as of other materials. 

The albumen plate has generally a greater thickness than prepared 
membrane, whicn appears to diminish proportionally the quantity of 

salt which escapes by diffusion. 

The diffusate in the three experiments above of 1 per cent, carbonate 

of potash wds 0-024., 0 038, and 0 01-2 grm. of the salt. The 
iargest proportion of carbonate of potash (0*042 grm.) which was 
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obtained in the last of the three experiments was replaced by 28*220 

grms. of water, or 552 times the weight of the salt. 

An obvious and essential condition of osmose i« difference of com- 
position in the two fluids in contact with the ojtpositc sides of the 
porous septum. With the same solution, or wiili pure water, in con- 
tact with both surfaces of a membrane there may be no chemical 
action^ but it will be equal on both sides, and although probably 
attended with movements of the fluids, yet nothing will be indicated, 
as the movements, being equal and in opposite directions, mnst nen- 
tndise each other. BiflTerenoe of composition in the two fluids is 
neecBSsry in order that there may be inequality of action upon the 
two sides of the membrane. It is difficult, however, with respeet to 
the chemical action, to ascertain either its true sphere or its exact 
nntnre. No piibstance appears to be permanently depositerl in the 
membrane dunnj; osmose, even by easily decomposed metullie salts, 
such as salts of lead and mercury. The action upon the membrane 
is probably of a solvent nature, and its seat may possibly be ascertain- 
able when two membranes are used together. Some observations 
made on the comparative loss of weight of the outer and inner mem- 
brane have not, however, shown any remarkable difierence. But this 
again may arise from the great proportion of the loss in both mem- 
branes bong due to the ordinary solvent action of water alone, and 
the operative solvent action of the osmotic salt being comparatively 
minute in amount ; or it may depend, and I am most inclined at 
present to take this view, upon the chemiral actions being of a dilTerent 
liind on tlic two sides of the membrane, niul not upon the inequality 
simply of one kind of action. Such a supposition was sujrgested by 
the fact, which will immediately appear, that osmotic activity and easy 
decomposition are properties often found together iu binary compounds. 
Ilie basic and acid agents then developed are both capable of acting 
upon albuminous septa. We may imagine, for instance, in the osmo- 
tic aetion of a neutral salt, the formation within the thickness of the 
septum of a polar circle, one segment of which (composed of the bi- 
nary molecules of the salt) presents a basic molecule to the albumen 
at the inner surface of the septum, and an acid molecule to the albu- 
men at the outer surface, the circle being comph ted through the 
substance of the septum wliieh forms the second segment. Both 
surfaces of the septum would be acted .upon, but at one side we 
should have combination of the albumen with an alkali, on the other 
side with an acid. This, however, must be taken as a purely ideal 
representation of the con(tition of the scutum in osmose. I have not 
disGoyeved such a polar condition of the septum, and I doubt whe- 
ther the galvanometer could be properly applied to exhibit it, as the 
placing of the poles of that instrument in the dissimilar ilui^ exist- 
ing on opposite sides of the septum would alone be sufficient to give 
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rise to voltaic polarisation. At prcsnit I must confine myself to tlie 
enunciation of certain p:encral empirical conclusions respecting the 
operation of chemical affinity in osmotic experiments. 

With animal septa, frequent examples of the outward lluw of 
liquid from the osmometer present themselves, causing the liquid 
column to fall instead of rise in the tube. This phenomenon (exos* 
mose) I liave spoken of as negative osmoae. The observation of 
D at rochet, that oxalic acid in the osmometer, and alao tartaric aad 
at a certain point of concentration, give rise to negative oamoae, 
I have been able to generaliae in so far as acids have universally 
either a mgative osmose, or lie at the very bottom of the positive 
class. 

Oxalic acid irave in membrane, for 1 per cent. acid> —1 18 ms. 
and —141ms. ; and for 01 per cent., —10 and —27ms. In another 
membrane, 1 per cent, of the same acid alone gave —136 ms. ; with 
the addition of 01 per cent, hydrochloric acid, —181 and —168 ras. 
By the addition of 0*1 per cent, of chloride of sodium, a salt which 
in smaU proportions is nearly neutral to osmose, then^ative osmose 
of 1 per cent, osuic acid fell in the same membrane to —45 ms., and 
with the addition of 0'25 per cent, of chloride of sodinm the osmose 
was +6 ms , or became slightly positive. The negative osmose of 1 * 
per cent, of oxalic acid, in a membrane where it amounted to —56 
and —57 ms. in two experiments, became, with the addition of 0*1 per 
cent, of albumen — 46 ms. ; of 0"-25 per cent, of albumen — 20 ms.; 
of 0'25 per cent, of gelatin — 5U ms., and of 0*25 per cent, of sugar 
— 53 ms. 

In albviiiiinated calico, the osmose of 1 per cent, of oxalic acid was 
also negative, namely — 13, —16 and — 20 ms. in three successive 
observations. With the addition to the oxalic aeid of 0*1 per cent, 
hydrochloric add, the osmose became —46 and —58 ms. ; and with 
the addition of 0*1 per cent, of sulphurous acid, the osmose became 
—62 and —58 ms. 

Of hydrochloric acid introduced into the membrane-osmometer in 
the small proportion of 0*1 per cent., the negative osmose was —92, 
— 37 and —27 ms. in three successive experimpnt«. The negative 
osmose of hydrochloric acid was still more powerUilIy counteracted 
than that of oxalic acid, by the association of a minute proportion of 
chloride of sodium with the acid. The negative osmose of this acid 
appears to be extremely precarious. It is reversed by a great variety 
of neutral soluble substances, and on that account can rarely be ob- 
served at all with bladder undivested of its muscular coat. 

In a certain prepared membrane, Bulphurie add, 0*1 percent., gave 
an osmose of —4t, +B and +7 ms. 

Nitric acid, 0*1 per cent., gave an osmose, at 58°, of +8 and 
+28 ms. 
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Tribasic phosphoric acid, 1 per cent.^ gave —6 and —7 mi., at6P 
and 63°. Tlie diffusates of phosphoric add, in the same experiments, 

amounted to 0143 and 0*130 grm. 

The (jlacial or motiohasic phospfioric acid, 1 per cent , pave 4-187 
and +131 ms., at 55°, which is a considerable positive osmose, an 
interesting circumstance when taken in connexion with the deficient 
acid character of that modification of phosphoric acid. The same 
acid, 0*1 per oent.^ gave a positive osmose in the last membrane of 28 
and 2i) ms. 

Ciirie add,! per cent., gave 39 and 36 ms. ; 81 and 81 ms.> at 
' the first in membrane and the second in albnmen. 

l!1ie same acid^ 1 per cent., after being fused by heat, gave, at 68^, 

—88 and —35 ms. in membrane ; 0 m. and —2 ms. in albamcn. 

A ?imall proportion of fused citric acid, O'l per cent., gave on the 
other hand a sliglit positive osmose, namely 15 ms. and 2 ms. in the 
previous membrane and albumen osmometers respectively. 

Tartaric add, 1 per cent., gave 18 and 19 ms. in membrane, at 
68° ; with 20 ms. in albumen, at 62°. 

The same acid, after being fnsed by heat, gave —68 and ^61 ms. 
in membrane^ at 57^, showing a molecular change from fnsion, as in 
dtrieacid. 

The diffusate in the last two experiments was 0*128 grm. and 0*182 
grm. of acid. ' 

In albnmen the osmose of fused tartaric acid remained slightly posi- 
tive, being 5 and 2 ras. for 1 per cent., at 60^, and 5 and 8 ms. for 

0*1 per cent., at the same temperature. 

liacemic acid, 1 per cent., gave 4, 11, and 7 ma. in tliree experi- 
ments, at 55°, in the last-used membrane ; with 15 and 22 ms. at the 
same temperature in albumen ; or was always slightly positive, like 
tartaric acid. 

Jeetieadd, in the proportions of 0*1, 0*5, and 1 per cent., gave 
sensibly the same smidi positive osmose, 25 to 28 ms*, at 57° to 62°, 
in membrane. 

A satorated solution of carbonic add in water gave 25 and 26 ms. 
in membrane, with iiO and 22 ms. in albumen, both at 66°. 

The last solution, diluted with an equal bulk of water, gave an os- 
mose of 15 and' 11 ms. in membrane, and 16 ms. twice in albumen, 
both at 63°. 

Terchloride o f (j old is nrgative in its osmose, like the stronger acids, 
giving — i9 aud —54 ms. in membrane, at 64-^, with much reduction 
of metallic gold in the substance of the membrane. 
BichloHde qf pkUmum, made as neutral as possible by evaporation, 
^ gave for the 1 per cent, solution —82 and —30 ms. in membrane, at 
61°. For the 0*1 per cent, solution, a positive osmose of 27, 14, and 
6 ms. in three successive experiments made with the last membrane. 
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at 64®, 65°, and 62°. The same 1 per cent, solution gave in albumen, 
at 61°, a positive osmose of 5 J? and 50 nis. ; the 01 per cent, solution 
also, at 6i°, gave 43 ms. Albumen a])j>ears thus to be less adapted 
for bringing out the negative os^uiose of various substances thau mem- 
brane is. 

ill uiembiuiie, bichLundt of iin, 01 per cent., gave 24 ms., at 
61°: 1 per eent. —46 and —71 ms., Bfc 50^* The addition to the 
last of 0*5 per cent, of sulpharie acid ^ve ^68 ma., or did not alter 
the eharacter of the osmose. Bnt partial nentralisation of the 1 per 
cent, tin solution by ammonia^ on the other baiKl, gave 0 m., or 
destroyed all osmose. One per cent, of bichloride of tin §pve 
only a small negative osmose in albumen, namely 6 ms. twice, 
at 59°. 

Oxalic aciil carries the hitrbly negative character of its osmose into 
tlie binooralaie of potash^ oi wiiich 1 per cent, of anhydrous salt gave 
in membrane —112 and —99 ms., at 62°; 0*1 per cent., — 30 ms., 
at 60°. One per cent, of the same salt in albumiuated calico gave 
—20 ms., at 60^, A saturated solution of binoxalate of potash, con-> 
taming 2*5 per cent, of sa1t,-gaTe —15 ms. in the last osmometer. 

Buu^/^ate of potash^ 1 per cent., gave 4 and 7 ms. in membrane^ 
at 56° ; in albumen, 7, 8 and 6 ms., at 56°. 

A solution of bUartraie of potash, saturated in the cold, also gave 
a small positive osmose, namely 4 and 2 ms. in membrane, and 20 
and 1 7 ms. in albumen, both at 56°, Other supcrsalts tried gave 
also a small positive osmose, such as binarseniate of potash and bi- 
chromate of potash. It becomes doubtful, therefore, whether any of 
the supersalts of potash are negative, except the acid oxalates of that 
base. 

Neutral organic substances dissolved in water appear to be generally 
deficient in the power to give rise in membrane to that osmose 
which depends upon a small quantity of the soluble substance, such 
as 1 per cent., or a still less proportion. The osmose obtained in ox* 
bladder employed without removing the muscular coat, was, In 1 per 
cent, solutions of the substances, sfiJicih 5 ms., tannin 8 ms., urea 4 
ms., gelatin 9 ms., amy^dnlin 6 ms., lactine 7 ms., gnm*arabic 18 
ms., and hydrochlorate of morphine 4 ms. 

The relations to osmose of alcohol and sugar were more fully ex- 
amined. With tlicst; and other chemically inactive substances, the 
osmuse, although small for 1 per cent., increases progressively with 
larger proportions of the substance, and also bears a close relation to 
the proporticm of substance diffnsed outwards, eircumstances which 
give a mechanical character to the osmose. It is with such sub- 
stances that the influence of diffusibility upon osmose is most likely 
to betray itself. They have a peculiar interest in the study of the 
phenomenon, as they present a certain small but remarkably uniform 
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amount of osmose without the known intervention of my strong 

chemical affinities. 

Alcohol. — In describing an experiment I shall endeavour to put 
forward all the circumstances which can he supposed to iniluence in 

any way the result. 

In the tabic \sliirh follows, Column I. contains the projiortion of 
absolute alcohol, by weight, wliicb is dissolved m the water oi" the 
osmometer. 

A 10 per cent solution is prepared hy weighing 10 grammes of 
the substancej and then adding water to it so as to make up the 
liquid to the volume of IQO grammes of water. It i.s necessaiy to 
make np in this way solutions used in experiments of diffusion and 
osmose^ in order to preserve a true relation in solutions containing 
the different proportions of substance, for it is a fixed volume (not 
weight) of these solutions which must be used in the osmometer. 
We come thus to have with a 20 per cent, solution of alcohol exactly 
twice as much alcohol in the osinorneter as with a 10 per cent, solu- 
tion of alcohol, and so of other proportions. 

The membrane of the osmometer is always to be considered as 
fresh^ or as used for the first time in the first experiment narrated, 
and the observations to be made snccessivdy as they stand in die 
table. The length of maceration in cold water to which the membrane 
has been exposed previous to the osmotic experiment, as before de« 
scribed, is given in Colunm V. By the most frequent time of one 
day is to be understood the space of eighteen hours which intervened 
between experiments on successive days. 

The hydrostatic resistance of the membrane given in Column VI. 
is the length of time, in minutes, observed to elapse between the fall 
of two drops fi-om the bulb of the osmometer filled with distilled 
water, and hung up in air as already described. The temperature of 
the water in the gbss cylinder during the experiment is noted in 
Column VIL ; llie rise of fluid in the tube of the osmometer or osmose^ 
in millimeter divisions of the tube» appears in Column TI., and the 
absolute amount of the same osmose is expressed in Column III. in 
grammes, or more strictly in j?ramme measures of water Lastly^ 
the weight of diffusate found in the water of the glass cylinder appears 
in Column IV. These last two data, the osmose and diffusate, both 
m grammes, afford the means of comparing the. weight of substance 
which has escaped from the osmometer, with the weight of water 
which has entered the osmometer in the same time. It is necessary, 
however, to recollect, that the apparent osmose or rise observed is only 
the excess in volume of the liquid wMch has entered, over the volume 
of the liquid which has kft the osmometer. To obtam the foU volume 
of water which has entered (the true osmose), it is therefore neces^ 
tary to add the bidk of the substance diffused to the osmose 
observed. 
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Tablb I,-^Aloohol in Osmometer A of double mexnbniie 

duriog five hours. 
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A second aeries of observations was made simultaneously^ in another 
membrane osmometer, in order to ascertain tbe degree of concordance 
to be expected in suck experiments* 



Tabl£ IL — ^Alcohol in Osmometer B of double membrane 
J for five hours. 
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It will be observed that the osmose increases with the proportion 
of alcoholj but not in so rapid a ratio; the osmose of the ^ percent. 
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Bolation being about ouly ten times greater than thai of tbe 1 per 
cent, solution in both series. The hydrostatic resistance of the mem* 
brane B falls oflF in a remarkable manner in the later experinieuts, 
indicatin<^ an increased facility of permeation, which may influence 
the increased osmose in the last two observations of this series. The 
results otherwise of the two series exhibit a fair amount of correspon- 
dence, both in the degree of osmose and tlie amount of diffusate for 
the same proportions of alcohol in the two osmoiiietc)*s. It should be 
added, that m several instances the water in the jars was changed 
after the third hour of the experimentj with the higher proportions 
of 10 and 20 per cent. The alcohol was determined, after it had been 
concentrated by two distillations^ by means of Drinkwater's table 
of densities. 

Several experiments were made to determine the proportion of the 
diffusate of alcohol from 5 and 20 per eent. solutions respectively of 
that substance, in membrane osmometers. The mean proportion was 
as 1 to 3 02, which is mentioned here, as I was led at first to a diifereut 
conclusion by earlier and imperfect experiments. 

Sugar, — The osmose of sugar in membrane was examined very 
fully, in the hope that the simple effect of diffosbn would be exhibited 
without being modified by any chemical action, in a substance so 
entirely neutral. 

Crystallised cane-sugar was made use of. 



Table III. — Sugar in Osmometer D of double membrane 

for five hours. 
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It was very desirable to find whether the deviations from a re- 
gular progression seen in the numbers for the osmose and diffusate in 



Digitized by Google 



64 



FaoFEssoa oaaham on 



the preceding results are essential, or accidental and peculiar to the 
present membrane. It was also desirable to find whether a membrane 

would stand the repetition of such a series of experiments and continue 
to give similar results. A double series of experiments were accord- 
ingly made with new membrane. 

Table IV.— Sugar in Osmometer E of double membrane 

for five hours. 
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The diffusates of sugar (Column IV.) were obtained by evaporating 
the fluid of the water-jar to dryness^ at 212^, and therefore contain 
organic matter dissolved out of the membrane ; the weight of each of 
the diffusates is increased by this addition a few thousandths^ but not 

in such a quantity as to affect the result to an extent that is at all 
material, except in the first diifusate recorded^ that from the 0*25 per 

cent, solution. 

Aitliougb the results exhibit several irregularities, yet starting 
from the 1 per cent, observatiou, in the first series of Table IV., the 
amount both of osmose and difiusate appears compatible with an 
aritfametica] progression in the observations from 1 to 10 fer cent. 
Thus the average rise in the 1 per cent, solution is 11*5 millimeter 
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decrees, and in the 10 per cent, solution 96*3 ms. ; the average 
diffuaate in the 1 per cent, solution is 0*108 gramme, and in the ' 

10 per cent, solution 1020 gramme. 

But with the 20 per cent, solution both osmose and diffusatc fall 
off greatly, and the osmose more than tbo diffusatc. The osmose of 
the 20 per cent, solution may be taken as 125 ms., — the mean of 
the first and third observations, 133 and 118, tlie intermediate ob- 
servation 106 being obviously exceptional, possibly from the unusually 
long maceration of the membrane immediately preceding that expcn- 
ment. Hence tlie osmose only rises from 96'3 ms; to 125 ms.> while 
the proportion of sugar in the osmometer was increased from 10 to 20 
per cent. 

The mean diffosttte of sugar also increases with the same change 
only from r020 gramme to 1*585 gramme. 

In the second series of observations nith the same membrane, 
given in the lower part of the same Table, both the osmose and 
diffusatc fall off, to an extent which is perhaps pretty fairly repre- 
sented by the 10 per cent, solution, which gives a mean osmose of 
72'5 ms. against 96*3 ms. in the Ibnuer series, and a diffusatc of 
0*757 gramme against 1*020 gramme iu the former series. A ryugh 
proportionali^ between the two series of obseirations is sufficiently 
indicated. 

Two observations are recorded in the last series which must not he 
allowed 'to mislead. These are, the comparatively high osmose of 19 
ms. for the 1 per eent. solution, which is accidental^ and arises from 

the 1 per cent, experiments having been immediately preceded by the 
hitih propiii tion of 20 per cent. The otlier observation referred to is 
tlic liigli tiitrusatc of the last 20 per cent, sobuion at the bottom of 
the table, wliich has no doubt been occasiom d by the sudden dimi- 
nution in the hydrostatic resistance of the membrane from 8 to 3 in 
that which is the last ex^ieriment of the series. The membrane, indeed, 
appears to be giving way after its long use^ for the osmometer had 
been exposed to the action of water for thirtj-five days without inter- 
mission. 

The reason why the diffusion and osmose are smaller in the second . 
series of experiments than in the first series (nearly as 3 to 4), is (I 
believe), that the membrane softens and swells somewhat by the pro- 
trnrted action of water j a cliansje in the structure of the membrane 
which im])edes diffusion by increasing the length of the channels 
through which the salt has to travel. 

It may now be interesting to discover the proportion between the 
water which enters and the sugar which leaves the osmometer in 
these experiments. That proportion appears not to vary greatly in 
the range from the 1 to the 10 per eent. solution. For a mean 
result, the sum of the eight diffusates between 1 and 10 per cent, 
inclusive,' in the first series of observations of Table IV.| may be taken, 

VOL, Vm. — NO, XXIX. F 



Digitized by Gopgle 



66 pBOFBaaoK oraham on 



and the osmose belonging to the same experiments. There are so ob- 
tained 3*824 grammes of sugar diffased against an osmose of 17'639 
grammes of water. But this, the apparent of^mose, has to be increased 
by the balk of the sugar diflfused, which may be estimated at ten- 
seventet Titlis of its weight of water, or 2*25 grammes. Adding the 
last quauiity to 17-639 grammes^ we obtain — 

Sugar or diflusate • • . , 3-824 grm, = 1 
Replacing water 19-889 grm. =5*2 

Hence the sugar appears to be replaced in osmose by rather more 
than live times its weight of water. The less complete experiments 
with alcohol, previously described^ indicate a nearly similar relation to 
its replacing water. 

Calculating^ in like manaer, the obsui vations made upon each of 
the five proportions of sugar in Table III., we obtain numbers for the ' 
replacing water which oscillate about the general result first stated : 
the mean diffusates of sugar and amounts of replacing water were in 
the different solutions : — 

In I per cent, solution, 0*146 grm. sugar to 0*706 water . 1 to 5*21 
In 2 per ceat, stdution, 0*180 grm. sugar to 1*064 water • 1 to 5*85 
In 5 per cent, solution, 0*469 grm. sugar to j&*405 water . 1 to 5*22 
In 10 per cent, solution, 0-934 grm. sugar to 4-158 water . 1 to 4*43 
In 20 per cent, solution, 1*480 grm. sugar to 6*672 water . 1 ta4*66 

The mean of the various solutions is 1 part of sugar replaced by 
5*07 water. 

The phenomenon of the osmose of sugar partakes very much of a 

physical character, and may possibly prove to be nothing more than 
the exchange of sugar for water by the purely mechanical operation of 
diffusion. 

A third series of observations on sugar were made in an osmometer 
of albuuiiuated caUco. The results, it will be are quite in 

accordance with those of the membrane osmometers. 



Table V. — Sugar in Osmometer F of Albuminated Calico 

for five hours. 
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This osmometer is remarkable for tbe variable but generally very 
amall anionnt of its hydrostatic resistance, a condition of the septum 
which is apt to increase the diffusate, owing to the expulsion of a 
portion of the solution by the pressure of the dense solution. The 

diffasates of sugar (Column IV.) may be considered as nearly pro- 
portional to the per-centage of sugar in the osmometer. The osmose 
uf the 4 and 10 per cent solutions are also nearly proportional, the 
means being 3(> and 96 ms. ; but tlie osmose of the 1 per cent, solu- 
tion is sensibly in excess. A slight excess in the early experiments 
•with an albumen osmometer is, it may be remarked, not unusual, and 
appears to be due to the considerable quantity of soluble matter^ with 
an alkaline reacticm, which the fresh albumen affords to the water 
in the osmometer, this soluble matter then acting as an osmotic body. 

SulphiUe of Magnesia. — This salt was selected to illustrate the os- 
mose of neutral salts. The sulphate of magnesia is neutral to test- 
paper. Tt appears, further, to be incapable of passing into the con- 
dition of a stable supersulphate or subsulphate by roriihining with an 
excess of either acid or base, and i? not deeoii i[>oscd in diffusion. Such 
properties securetoa salt areniarkaljle indiffd\ncc/)r absence of chemical 
activity, and recommend sulphate of magiiLsia for our present purpose. 

In a fresh double membrane, 1 per cent, of sulphate of magnesia 
(anhydrous) gave the small osmose of 13 and 14 ms., at 63^, in two 
experiments. 

A full series of observations was made by means of the osmometer F, 
used above with sagar, but with the osmotic septum of course changed. 

Tablb VI. — Sulphate of Magnesia in Osmometer P of double 

membrane for five hours* 
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The diffusate increases in a somewhat less ratio than tbe proportion 
of salt in the osmometer in both of the two tpries of observations con- 

tainefl in the preceding Table. But a similar falling off in the 
amount of diffusate from the higher proportions of salt takes pkce in 
the diffusion of the same salt, from open phials, as appeared m former 
experiments on the diffusion of sulphate of magnesia.* 

The different solutions then operated upon, and the ratio between 
the diffusates they gave, were as foUows :— 
SoluiioDs of sulphate of mag- 
nesia diffused • .24 8 16 24 per cent. 
Batio ai difiiUBte of these 
aoIntioDs ... 2 a*671 6 701 11*786 15*678 
The proportions of sulphate used in the present osmotic ezperi- 
ments were different, hut ratios may be found for them by interpolation, 
and are given below. We are thus enabled to make the following 
comparison of the diffusion from diffei'eiit proportions of sulphate of 
magnesia : (1) in the absence of membrane; (2) in the first series of 
osmotic experiments given in the preceding Table j (3) in the second 
series of observations of the same Table : — 

Sul filiate of magnesia in solution . . 2 5 10 20 per cent. 

(1) Ratio of diffusates Wit hout membrane 2 1-43 8 21 13-73 

(2) Ratio of diffusates with membrane .2 4*12 7*48 12'5 

(3) Ratio of difiusates with membrane . 2 4*24 7'82 17*34 

If the last number (17 '34) given for the 20 per cent, solution of 
the later osmotic series be excluded, and it is manifestly in consider- 
able excess from some accidental cause, the three sets of ratios must 
be allowed to exhibit considerable agreement. 

The membrane appears to have a slight effect in reducing the 
diffusates of the bigger proportions of salt ; and this reduction is 
greater in the eiirly experiments (2) than in the late experiments (3), 
made with the same osmometer. The comparative diffusion of different 
proportions of sulphate of magnesia appeal's, therefore, not to be much 
deranged by the intervention of membrane. 

The average osmose of sulphate of magnesia likewise exhibits a 
pretty uniform progression. In the first series of tt experiments of 
TMe VI., we find for the different proportions of salt in solution an 
osmose of 81*5, 74-5, 148, and 260*5 ms. ; numbers which are in the 
ratio given below : — 

Sulphate of magnesia in solution . .2 5 10 20 per cent. 
BatioofoBmo8e(firstseriesof experiments) 2 4*73 9*08 16*54 

In the later experiments of the same Table, the different proportions 
of salt (omitting the first and last proportions) give an average osmose 
of 29*5, 68'5, and 136 m^., of which the ratios may be stated as foUows : 

Sulphate of magnesia in solution . .25 10 per cent. 
Ratio of osmose (second series of experiments) 2 4*64 9*22 

» • PhiL Trans. 1850, p. 828. 
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The osmose appears liere to follow more closely in its value the 
proportion of salt in solution tban the diffusate can be said to dki^ 
either in open vessels or through membrane; so fsr^ therefore^ the 
osmose and diffusat^do not preserve a constant proportion to each 
other with this salt. 

No correction need be applied to the obsen'ed osmose of sulphate 
of magnesia, as this salt does not sensibly increase the bulk of the 
water in which it is dissolved. The weight of diffnsate in Cr)luoin IV. 
nrny, therefore, be immediately compared with the weights of water 
in Column iU. It then appears that in the &rst series of the osmotic 
observations in the Table — 

In 2 per cent, solution, 1 sulph. magucsin is replaced by 5'16 water. 
In 5 per cent, solution, 1 sulph. maernesia i- replaced by 5*74- water. 
In 10 per cent. soluUun, 1 sulph. magnesia is replaced by (> 01 water. 
In 20 per cent, solution, 1 sulph. magnesia is replaced by 0*57 water. 

According to the average of the whole proportions, sulphate of 

magnesia is replaced by 5.87 times its weight of water. 

While iu the later observations of the same Table — 

In 2 per cent, solution, 1 sulph. magnesia is replaced by 5-33 water. 
In 6 per cent, solution, 1 sulj)h. mnn-nrsia is replaced by 5*9 water. 
In 10 per cent, solution, 1 sulph. magnesia is replaced by G-3£ water. 

Aecording to the average of the whole proportions of salt in these 
later obsci*vations, sulphate of magnesia is replaced by 5*85 times its 

weight of water. 

The want of uniformity exhiI)itod above in the relation between the 
quantities of water and salt g<Ks some way to j)rove that the osmose 
of sulphate of magnesia in membrane is not pure diffusion, for the 
ratio between the exchanging water and salt itha dfjfu^ion-volumts) 
should then remain constant. 

On the other hand, the approximation to uniformity favours the idea 
of the esdstence of a numerical relation between the osmose and 
diffusate. Sb also may the circumstance be considered, that sugar 
and sulphate of magnesia, which approximate, as seen above, in their 
osmose, were found before to have a similar degree of diffusibility.* 
The facts appear to afford a strong presumption, but no demonstrative 
proof, of the intervention of ditfusion in governing the rc^^nlts of 
osmose in such neutral substances. The intlucnce ot dtllusion 
becomes more difheult to trace in the osmose of three other neutral 
salts which 1 shall now introduce. What hm been represented as 
the chemical agency now begins to interfere more sensibly, although 
not to govern the results entirely, as it appears to do in less strictly 
neutral salts. 

Chloride qf Sodium. — ^The osmose of chloride of sodium possesses 
a certain interest independently of such theoretical considerations. 

• rhil TnnB. 1850, p. 10. 
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Tabui VIL— <]!bloride of Sodium in Oamometer C of double 

membrane for five bours« 
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Chloride of sodium is known to diffuse with nearly double the 
rapidity of sulphate of magnesia in the smaller proportions of salt, 
aud with a still higher velocity in the larger proportions of salt; 
accordingly the diflaaatesin the last Table exceed tboae of sulphate of 
magnesia in a corresponding ratio. The osmose appears pi-etty 
uniform, bat with a tendency to fall below the average rate of the 
salt in the low proportions, such as 1 and 2 per cent., and to exceed 
the same rate in the hi^er proportions of salt. In a septum of 
single membrane, the osmose ctf a 10 per cent, solution was observed 
to rise to a high amount. 



Tabls VIIL — Chloride of Sodium in Osmometer iTof single 

membrane for five hours. 
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An obaervBtion was made on the osmose of a high proportion of 
salt with another single membrane^ fliffering firom the kst in offieriDg 
oonsidemblylesB hydrostatic resistance. 



Table IX.— CShloride oi Sodium in Osmometer I of single membnme 

for fiye boors. 
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To these I add a series of observations of the osmose of the same 
salt in albumen^ with the view of exhibiting the phenomenon in 
septa of that material. The well-presenred proportionslity of the 
diffusate is remarkable. 



TAiii.ii X. — Chloride of Sodium m Osmoineter K of albumimited 

calico for five hours. 
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Chloride of Barium. — Chloride of barium in its rate of diflPusiou 
from open vessels much resembles the cliloride of sodium. Con- 
siderable analogy between the same salts is also observed in osmotic 
experiments. 
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Table XI. — Chloride of Barium in Osmometer L of doable 

membrane for five hours. 
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Table XII. — Chloride of Calcium io Osmometer M pf double 

membraoe for five hours. 
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Chhride of Calcium, — ^Thc diffusion of chloride of calcium in 
op^n vesse l^ lias Ijeen observed to fall below that of chloride of barium 
as 7*5 to 6*5.* But in membrane, judging from the follow! np: 

observations^ the diffusion of chloride of calcium the more rapid of 
the two. The osmose has also a tendency to rise, particularly in the 
larger proportions of chloride of calcium. The replacing water often 
exceeds twice the weight of the salt diffused. (See Table XTI. p. 73.) 

These three chlorides, possessing about double the diliusibility of 
sugar and sulphate of maguesia^ should be replaced by half as much 
water as the latter substances. Some approach to this ratio may be 
perceived amid mach irregularity in the observed osmose of the 
chlorides. 

Proceeding now to the salts in which the osmose appearing to 
depend upon chemical properties pre])ondcrate& greatly over osmose 

from diffusion, T m^y introduce these substances under the metals 
which they contain for the sake of their relations in composition. . 

POTASSIUM AND SODIUM. 

Hydrate of Pota$h, — highly intense osmose appears to be 
determined by eaustic alkali, but it is necessary to apply the smallest 
proportions of alkali to avoid the rapid dissolution of the membrane. 
In double membrane 0 01 per cent, of hydrate of potash, or 1 alkali 
in 10^000 water, gave an osmose of Bl and 58 ms. By four times as 
much alkali, or 0 025 per cent., an osmose of 49 and 67 ms* was 
produced. Thcpe nre the irreatest effects. 

On increasing: the proportion of hydrate of potash to 0 5 per cent, 
the osmose sunk to 22 and 26 ms. ; with 1 {>er cent, of hydrate of 
potash, to 13 ms. The permeability to hydrostatic jiressure was 
always very great, being never less than one drop in a minute. 

By the action of the alkali in the last experiment the permeability 
was increased from three to nine drops, and the membrane entirely 
ruined. 

A similar experiment witli hydrate of potash was made in albuminated 
calico with similar osmotic results. In the 0 01 per cent, solution sn 
osmose of 76 and 58 ms. was observed ; in 0*025 per cent, solution 
87 and 126 m«. ; in 0*5 per cent, solution 15 and 12 ms. ; and in 1 
per cent, solution —lOms., or a small negative osmose. The 
permeability both befoVe and after the last experiment was represented 
by one drop ui one minute; in both the half per cent, experiments 
the permeability was one drop ni tiiree minutes ; in the preceding 
0*025 per cent, solutions one drop in minutes, and at the beginning 
one drop in tbn and five minutes with the 0*01 per cent, stdntions. 
The alkali first became sensible to the test-paper in the water -jar, ui 
the diffusion of the 0'025 per cent, solutions. During both series of 
experiments the temperature ranged from 58** to 62°. 

Carbonate of Potash, — ^The high osmose of this salt has already 

* Pbil. Tnu». 1860, pp. B17, 819. 
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been often referred to in illustration of the influence of aUcaUne salts. 

The following experiments may be compared with those upon the 
neutral substances lately discussed, ])articu]arly iii regard to their 
diflPusates. They show also the coniii.irutive influence of membrane 
applied single and double to an osmometer. 



Table XIII. — Carbonate of Potash in Osmometer B of single 

membrane for five hours. 



I. 


n. 


m. 


IV. 


V. 


VI. 


vn. 


Propor- 
tion 
of salt. 


Rise in 
millimeter 
degrees. 


Same in 
grammes of 
water. 


Diffiuatein 
grammes. 


Previous 
mioeration. 


Hydrostatic 
neiatance. 


Tempenp 

ture, 
Falir. 


per cent. 

% 

3 
10 
10 


686 
696 

892 
000 


28-676 
31-286 

40 128 
40-608 


0-514 
0-548 
2 897 
3-046 


dav. 
1 
1 
1 
1 


min. 
20 
20 
16 
10 


o 

60 
68 
68 
68 



The fluid was removed from the water-jar at the expiration of the 
third hour, and replaced by distilled water to prevent the reaction of 
that portion of the salt wliirli had already reaehed the jar upon the 
progress of diffusion from the osmometer, both in the preceding and 
the following series of experiments. 



Tablb XIV. — CSarbonate of Potash in Osmometer D of doable 

membrane for five hours. 



I. 


n. 


m. 


IV. 


T. 


VL 


vi;. . 


Propor- 
tion 
of salt.^ 


Bide in 
millimeter 
-^degrees. 


Sonw in 

grammes of 
water. 


DifTiisate in 
granunos. 


Previous 


Hydrostatic 
zeiUtasioe. 


ture, 
X'ahr. 


jfia cent, 

'-^ 2 
2 

10 
10 


440 
484 
610 
506 


21-8R;i 

80*178 
28-998 


0-324 
0-400 
2-764 
8160 


day. 
1 
] 
I 
I 


min. 
1(5 
16 
16 
12 


e 

66 
68 
68 
68 



In the double membrane the average osmose of the 2 per cent, 
solution is reduced to 466 ms.^ from 665 ms. in the single membrane* 
The change is similar in the 10 per cent, solution, namely a reduction 
to 607 from fi9G ttisi- ; a reduction of nearly one -third of the OSmosO 
in the double membrane for both proportions of salt. 

The difference of the diffusates is much le^ marked ; for they 
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may be aaid to be the same for tlie 10 per cent, solutions, namely 
2 966 grms. in the single, and 2*957 grma. in the double membrane; 
and for tbe 2 per cent, solution 0*531 grm. in the f^ingle^ and 0*326 
grm. in tbe double membrane. The diffusion of carbonate of potnsb, 
as seen here in membrane, will be found to correspond well with t hat 
of chloride of sodium (Table VIL), as tbe diffusion of the sann: two 
salts ill open vessels is known to present a near a})proac]i to equality. 
The great osmose or curreiil of liuid mwards might be supposed to 
. diminish the outward movement of the salt under diffusion bv washing 
back ihe salt into the osmometer. But the diffosates of the 10 per 
cent, eolations appear to have suffered no remarkable redaction from 
that or any other canae. The diffiisate of carbonate of potash^ which 
usually passes through membrane, appears, however, to be low. In 
the 1 per cent, solution, formerly referred to, it was 0*195 grm. In 
the series of observations likewise already refen-ed to, the diffii5?rite of 
carbonate was also low, but remarkably uniform, namely U ()18 grm. 
for 0*1 per cent, solution, 0 092 grm. for 0*5 per cent, solution, and 
0*196 grui. for the 1 per cent, solution. 

But these determinations were all made by the alkalimetrical 
method, and when in subsequent observations the potash was also 
determined by weighing it as sulphate, the proportion of diffosatewas 
found sensiblv increased. It hence appears that carbonate of potash 
acts chemically upon the membrane, and that a portion of tbe alkali 
diffuses out in a neutralised state. Thus in five successive experiments 
with the 1 per cent, solution, in fresh double membrane, t1ir diffusates 
by the alkalimetrical method were 0'208, 0*254, 0-2G i, 0 215, and 
0*180 grm.. carbonate of potash; while the actual quantity of alkali 
found by direct analysis corresponded in the last four observations to 
0*318, 0-853, 0*287, and 0 242 grm. The quantity of carbonate of 
potash which has suffered ciiauge in passing through the membrane 
is 0*064, 0 089, 0 072, and 0 053 grm. in these four experiments 
respectively. 

The diffosates of carbonate of potash, increased by those quantities, 
approach too closely to those of chloride of sodium to warrant the 
supposition of any peculifir repression by membrane of the diffusion of 

carbonate of potash, which otherwise appeared probable. 

Till- observafionH last commented upon belong to a number under- 
taken with the Mcw of nsecrtaiiiidir three points of interest, which 
may excuse a fuller statement of tiie experniu nts. These j oints wire, 
first, the influence upon osmose of the air di.ssuhed in solutions of 
carbonate of potash, which might be supposed to take a part in 
the chemical action of the membrane ; secondly, the effect of frequent 
repetition of the experiment in exhausting the osmotic activity of 
membrane ; and, thirdly, tbe relation in osmose of an alkaline carbo- 
nate and phosphate. 
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Tablb XV. — SolatioQs ia Osmometer L of doable membrane for 

five boors. 



Salt in (Mmiiiiieter. 



Cnrl>oi)ati' of [lotiis'i, 1 per ceut. 

Same, depi ived of air by boiling' 

Same, deprived ot air by boiling 

Same solutioot unboiled 

Same solution, uuboiled • • * 

Fhospbato of aoda (2NuO UOPOf) 1 per cent. . . . 

Same 

Same, 0 ] per cent. 

Same, O'l per cent. ...... 

Corbouato of potash, 01 per cent. . » 

Same, 0*1 per eenb 

Same, I per cent 

Same, I per cent • . 

Same, I per cent. • » ■ * « » 

It will be remarited that the highest oamose (439 ms.) is obtained 
in the first experiment, and that the osmose falls off pretty regu- 
larlv to the fifth experiment (268 ms.) The change in the aeration 
of the solution in the second and third experiments cannot be said to 
interfere with this progression. The influence of free oxygen on the 
membrane is not therefore indicated as a cause of osmose. It may be 
added, that the converse experiment of depriving the fluid of the 
water-jar of air by boilini^, led also to a neij^ative result. - It will be 
remembered, further, that the osmose of oxalic acid was not interfered 
with by an addition of sulphurous acid, which was likely to counteract 
the action of oxygen, if sucii an action existed in osmose. 

When phosphate of soda ia anbstitnted for carbonate of potash^ both 
1 per cent., the osmose dedmea from 268 to 176 ms. The phosphate 
of soda being repeated, the osmose rises a little, namely to 194 ms. 
The one-tenth per cent, solution of the same salt which follows, main* 
tains here the considerable osmose of 196 and 190 ms. On return- 
ing again to the application of carbonate of potash in the instmment^ 
the osmose gradually rises and regains 385 ms. for the 1 per cent, so* 
lufion of thaf salt. 

From these repetitions of osmose it may be interred, that whatever 
be the nature of the chemical action on membr{\ne which prompts os- 
mose, that action is by no incaiis of a rapidly exhaustible character. 

It may be added, with regard to the osmotic action of extremely 
dilute solutions of carbonate of potash, that the osmose is lowered 
rapidly in proportions bdow one-tenth of a per cent, of that salt. 
The osmose of 0 01 per cent, of carbonate of potash, in double mem- 
brane, amounted only to 19, 23, and 17 ms. in three snceessive experi- 



Rise ia 
millimeter 

(logrees. 


T*i iiii if i'n_ 
ture Fahr 

1> «AA — — V 


439 


V 

63 


376 


64 


353 


65 


835 




d68 


50 


176 


55 


194 


58 


15HI 


56 


190 


r»» 


170 


57 


m 


65 


20B 


58 


335 


64 


312 


62 
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ments. The osmotic action of carbonate of potash must, therefore, 
he inferior to that of hydrate of potash in the extreme degrees of 

dilution. 

In the experiments of the prcccc^ini? scries, the influence of a salt 
often appears not to terminate with its presence in the osmometer, hnt 
to extend to following experiments made with other salts, or made with 
different proportions of the orit^inal salt. If this arises from portions 
of the first salt remain in<^ m the membrane^ they must be portions 
wblcli are not easily washed out. The substance of membrane may 
possibly have an attraction for highly osmotic salts, capable of witli- 
drawing small quantities from solution. When the membrane, how- 
ever, is removed from the osmometer, after such experiments as are 
referred to, slightly washed and then incinerated, only minute traces 
of the salt last used are commonly discovered ; if, indeed, the salt has 
not entirely disappeared. 

Phosphate ami Carbonate of Soda. — The osmo«;c of the carbonate 
of soda appears to be quite similar to that of rarhnniito of potash. A 
considerable amount of information rcsptcting tlie two soda-salts 
naiiieti is conveyed m thefoUowing series of experiments, which includes 
' also observations on the serum of ox-blood. 

Table XVI.--* Solutions in Osmometer F of double membrane 

for five hours. 



Salt in osmometer. 



Phosphate of eoda, 1 pereeut . . . 
Samo, 1 per cent 

Same. 01 per cent 

Same, 01 per cent 

Carbonate of soda, O'l per cent. . 

Same, O-l per cent 

Sftme, 0 01 per cent 

SJftne, 0 01 per cent 

Same, 1 per HBnt. 

Same, I per cent 

Phosph nte of soda, 1 per cent. . . . 

Same, J per cent 

Semm ot ox-blood, nndilnted . . . 

Same 

Same, diluted with eqaal vol of water 



degrees. 



nil 

a05 

218 
2i>4 
254 
60 
80, 
806 
337 
193 
180 
30 

31 



63 

OH 
55 
58 
56 

ns 

57 
iib 
58 
64 

e2 

01 
ftO 
01 
61 



The phosphate and carbonate of soda, when alternated in the same 
osmometer^ show considerable steadiness in their respective rates of 
oimose. 

The inferior osmotie q^^alitv of serum is remarkable, considering 
the alkalinity of that fluid. The loss of osmose in serum is due, I 
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believe, to the presence of chloride of sodium. The Litter substance 
poaaesscs an extraordinarv power of reducing the osmose of alkaline 
salts, which was observed in a variety of circumstances, but which it 
will be sufficient to illustrate by the following aeries of experiments Iq 
an albumen oamometer. 



Table XVII. — Solutions in Osmometer K of albuminated calico 

for five hours. 



Bait in osmomeUr. 



Rise in i Uiffusatc 
millimeter I i n gram ines 
dt^grces. by analysis. 



I per 



Oarbonate of soda, 1 per cent 

Same, I per cent. . 
Same, 2 per ceut. . 
Same, 4 pereent . 
Same, 10 per cent. 
Same, 10 per cent. 
Same, 1 per cent . 
Same, 1 per cent . 
Same, 01 per cent. 
Same, 0 1 per cent. 
Carbonate of soda, 0 ^ 

oent + chloride of soda, 

1 per cent , . 
Same + same .... 
Chloride of sodium, 1 percent 
Same, 1 per cent. . . . 
Carlionate of soclii, 1 y^r 

cent + chlohde of soda 

1 per cent. . . 

flame + same 

Carbon at p f soda, 1 per cent. 
Same, I per cent . . » • 
Same, O'l per cent. • • . 
Same, O'l per cent . . . 



i 



139 
150 
141 
148 

204 
103 
138 
186 
188 
179 

82 

36 
25 
18 

69 

56 
157 
163 
152 
152 



0157 
0*156 

0*570 

1-582 
1 432 
0-210 
0-108 



0884 
0-325 



01<)0 
0-212 



Same, by 
alkalime* 

f IT. 



Previous 
maoera- 
tion. 



0092 j 
0100 ! 

0- 242 

1- 450 
1-340 
0-147 
0156 
0006 



01 64 
0185 



days. 

1 
1 
1 
1 
1 
3 
1 
1 
1 
J 

2 

1 
1 
1 



3 
1 
1 
1 
1 



Hydro- 
static 
resistance. 



Tempera- 
ture, 
Fahr. 



min. 
8 
6 

6 

8 
12 

6 

6 

3 
10 

6 



6 
6 
8 



8 
fi 
4 
20 
20 



67 

50 

65 
62 
60 
56 
59 
60 
<51 
63 

68 

68 
64 
65 

oa 

56 
55 
58 
56 
68 



The osmose of the 0*1 per cent, solution of carbonate of soda is 
lowered, by the addition of 1 per cent, chloride of sodium, from 179 
ms. to 32 ms. The osmose of 1 per cent, carbonate of soda, with tlie 
addition of an equal proportion of chloride of so(1it!Tn, is 56 ms., and 
of 1 per cent, carbonate of soda alone, immediately loliowmg, 157 ras. 
The osmose of these mixtures appears to be assimilated to that of 
chloi ide of sodium itself, which comes out as 18 and 25 ms. in the 
same series of observations. 

The rise of an alkaliiie liquid in the osmometer appears to be equally 
repressed by ehloride of sodium, placed outside or dissolved in the fluid 
of the water-jar. 

In illustration of this statement, I may adduce a short series of 
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observations taiade with fresh ox-bladder^ having its thickness unre- 
duced, which further show that the repressing power that appears in 
the chloride of sodium does not extend to two other substances, alcohol 
and sugar. 

Tajjlis XVIII.— Solutions ill Osmometer P of ox-bladder for five 

hours. 



Salt m oonometer. 



Biaein 

millimeter 



Carbonate of potHsli, 0'85 per oent 

Same, 0 25 per cent. . • 

Carbonate of potash, 1 per cent, against alcohol, 1 per cent., in jar 

Same, 1 per cent., against sugar, 1 per cent., in jar 

Same, 1 per cent., ngninst chloride of sodium, I per cenL, in jar , 

Same, ] per cent., against pure water in jar 

Same, I per cent, against chloride of sodjum, 1 per cent, in jar . 
Carbonate of potash, 1 per cent + chloride of sodium, 1 per cent., 

against water in jar .... 

Carbonate of potash, 1 per cent., alone, against pure water in jar 
Same repeated 



76 
96 
108 

104 
I« 

114 
IB 

04 
134 
114 



Now another neutral salt, sulphate of potash, will be found to have 
the reverse effect upon the osmose of an alkaline carbonatCi support- 
ing and promoting the latter. Such results show how far we still 

are from a clear comprehension of the agencies at work in membra- 
nous osmose. Another property of chloride of sodium, equally singular, 
is, that the association of this salt (by itself so indifferent) with small 
proportions of hydrochloric acid, such as one-tenth per cent., deter- 
mines a positive osmose in mcmbrauej which is sometimes very 
considerable. 

The oemotie action of the albuminated calico of Table XVII. is 
moderate in amount, but remarkably uniform. The small tenth per 
cent, solution assumes a pre-eminence in activity which is very curious. 
It was often observed in the inquiry, that the small proportions of 
active salts weve more favoured in albuminated calico than in mem- 
brane ; may it not thence he inferred that it is in the alhumen plate 
that the chemical agency operates to most advantage ? 

Taking the mpon diffusates of chloride of sodium and carbonate of 
soda from the lower part of the same Table, we have 0*35 1 ciiloride 
of sodium against 0 201 carbonate of soda, or 1 of the former to 
0*568 of the latter. The diffusates of the same two salts, in open 
vessebj were more nearly in the proportion of 1 to 0*7. The compa- 
rative diffusion of carbonate of soda appears to be rather repressed 
than promoted by the septum. 

The neutralisation of a portion of the alkaline salt during the os- 
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motic process is again indicated. The portion of carbonate of soda 
thus lost in the 1 per cent, solution appears to diminish on repetition 
of the experiment. At the heail of the Tabic, tlie loss in two experi- 
ments is O'OCo and 0 {)50 i;rin. ; lower down, 0 001) and 0 0 1^2 grm. ; 
and near the bottom of tiu- Table, 0*02G and 0027 grm. The loss 
with tiic iO per cent, solution is 01 10 and 0 092 grni., or not more^ 
than double the Iom in the preceding 1 per cent, eolations of earbo- 
nateof soda. 

SulphaieB of Potoih and Soda, — The sulphate of potash was made 
the subject of frequent experiment^ with the view of obtaijiing light 
on the nature of osmose, at the commenoement of the inquiry. But 

it is not well fitted for such a purpose, its action in the osmometer 
proving at first of a most perplexing; character. With thick ox-bhuld r, 
sulphate of potash, dissolved in the proportion of 1 percent., usually 
exhibited considerable osmose ; that is, about one-half of the ostnose 
of carbonate of j)otash in similar circumstances. The osmose of the 
sulphate had, however, a peculiar disposition to increase in successive 
repetitions of the eipmrnent with the same membrane. The osmose 
of this salt might also be doubled by allowing bladder in substance to 
macerate for some time in the solution before the osmotic experiment : 
soluble matter horn the membrane manifestly influenced the result 
considerably in all experiments with sulphate of potash. 

When the removal was eflfected of the muscular coat of bladder, the 
chief «oiiree of its soluble matter, the osmo==e of the salt in question 
fell greatly in amount instead of rising, like that of the carbonate of 
potash. 

In the prepared membrane sulphate of potash presented a small 
moderate osmose, like chloride of sodium. But the salt muj^t be ex- 
actly neutral to test-paper, and the membrane also free from foreign 
saline matter, otherwise very different results are obtained. In a 
double membrane, 1 per cent, of the neutral sulphate gave 21 and 
20 ms. ; but the same solution, made allcaline by the addition of no 
more tTiHTi one ten -thousandth part (0 01 per cent.) of carbonate of 
potash, started up to 101 and 167 ms., a much greater osmose than 
the proportion of carbonate of potash present gave afterwards by 
itself in the same membrane, namely, 19, 23 and 17 ms. The uiflu- 
encc of the alkali is so ])crsistent, that the membrane, macerated in 
water for a nit^lit after the last experinients, still gave G5 ms. with 1 
per cent, of pure sulphate of potash. 

The osmotic activity of sulphate of soda is equally excited by a 
trace of alkali, and both sulpha^s exhibit the same character in albu- 
men as well as in membrane. This remarkable result of the combined 
action of the two salts is so likely to elucidate the chemical actions 
prevailing in osmose, that a fuller series of illustrative experiments 
maybe recorded. Tlie septum was of double calico, well albuminated^ 
and presented a good resistance to hydrostatic pressure. 
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Tablb XIX. — Solations in Osmometer Q of albttroinatcd calico 

for Hve hours. 



Salt in osmomeler. 



Biae in j Tempeni- 

'millimeter ture, 
I degrees. Fahr. 



Sulphate of ()otash, I per cent. 

Same 

Sulphate of potash, I per cent. + carbonate ,of potash, 

0 0 1 per cent 

Same + same 

Same + same 

Same + cnrbooata of potash, 0-1 per eent 

Same -f- fftme 

Carbonate of potnsh, 01 per cent., alone 

Carbonate of potash, 0*1 per cent, alone 

Sulphate of m>da, 1 per cent + carbonate of potash, 0*1 

]>er cent 

Same + same 

Same -f carbonate of soda, 0*1 per cent, 

Cai bonate of soda, 01 per cent, alone 

Same 





o 


18 


53 


21 


5T 


l^Jfl 


62 


81 


5(1 


7S 

2^)1 


61 


268 


«l 

5S) 


92 


67 


05 


57 


257 


C2 


237 


54 


200 


54 




57 




58 



The iritiuence of the two alkaline tarbonates in giving a high osmose 
to the sulphates, appears to be pretty nearly equal. The primary 
source of the great osmose may proYe to be the action on membrane 
of the alkaline carbonatea, whidi is promoted in some way by the 
presence of snlphate of potash, as it is retarded by the presence of 
chloride of sodium. 

Od the other hand, the moderate amount of osmose which appears 
to be proper to these sulphates is completely negatived by the most 
miuutc addition of a strong acid. Thus, 1 per cent, of snlphate of 
potash, with the addition of one ten -thousandth part (OOl ])er cent.) 
of hydrochloric acid, had its osmose reduced, in the first experiment 
to 8 nis., and in the second experiment to —5 ms., the osmose be- 
coming actually negative. 

On one occasion, a specimen of well-crystalHsed sulphate of potash 
gave, when dissnlvedy a still more sensible negative osmose, namely 

28 ms. On applying litmas to the sotation, it was found to possess 
an aeid reaction. But 4he addition of 0*01 per cent, carbonate of 
potash was sufficient to change the acid into an alkaline reaetioo, and 
to give rise to a positive osmose, amounting to 54 ms. 

It occurred to me to macerate a fresh nicmbmnc in water, contain- 
ing one-thousandth part (O'l per cent.) of hydrochloric aeid, for two 
davs, before applying the membrane lo the osmometer, and then to 
wash the membrane with distilled water till all acid reaction disappeared. 
With 1 per cent, of neutral sulphate ot potash, this membrane gave 
in succession 17, 42, 35, and 62 ms. j with sulphate of soda, 1 per 
eent., following, 39, 25, aud 25 ms. ; and with aulpbate of zinc (anhy. 

VOL. VIII.' NO. XI IX. n 
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drous), 1 per cent.^ after the last salt^ 14 and 21 ms. Tbese last 
results show a oertain decree of muteadmesB in the osmose of the 
alkaline sulphates, probalny arising from the osmose of these sslts 
depending so much upon adventitious circumstances. The diffusatea 
were carefully wt igbed, first when fully dried, at 212° and again when 
ignited. The difference in the weighings arose from the presence of 
oi-rraiiir mntter (lissolvt'd out of the membrane, of which it gifes the 
quantity probably somewhat exaggerated. 
First diffusate, 0 328 grm. sulpliate potash. 

Second diffusatc, 0 362 grm. sulphate potash, 0 019 organic matter. 
Third diffusute, 0'351 grm. sulphate potash, 0-031 organic matter, 
i'ourth diffusate, 0*36C grm. sulphate potash, 0 025 organic matter. 
Fifth diffusate, 0*356 grm. sulphate soda, 0*011 organic matter. 
Sixth diffusate, 0'889 grm. sulphate soda, 0*019 organic matter. 
Seventh diffusate, 0*834 grm. sulphate soda, 0*009 organic matter. 
Eighth diffusate, 0*289 grm. sulphate sine. 
Ninth diffusate, 0*260 grm. t^ulpbate zinc. 

The diffusatesof the two alkaline sulphates are remarkably uniform, 
the diffusate of sulphate of soda falling a little under that of sulphate 
of potash, but not so mnch as in open vessels. The diffusate of sul- 
phate of zinc is still smaller, but relatively too hiu:h, as it should not 
much exceed one-half of that of sulphate of potash, judging from the 
diffusion of these salts in the absence of membrane. The organic 
matter aecuujpauyuig the salt Mh oil iu quantity in successive experi- 
ments, but continued to exist to the last, although it waa not deter- 
mined in the experiments with sulphate of cine. The diameter of 
the disc of memhrane was 1^ millimeters, and its original weighs 
air* dried, 0*559 grm. 

Oxalate of Potash, Chromate and Bichromate of Potash. — The 
only property of sulphate of potash which seems to be connected with 
the positive oRmose of tbet salt, is its bibasicity as a sulphate. The 
alkaiiiie character proiiiotr J positive osmose, and this character appears 
to be a distinction ol poly basic salts. The common tribasic phosphate 
of soda is strongly alkaline to test-paper, and the bibasic pyro- 
phosphate of soda enjoys the same property in a still higher degree. 
The sulphates of potaah and soda are certainly neutral to test-paper, 
hut they may he looked upon as potentislly alkaline from the easy 
seveiation of the second equivalent of fixed base and its replacement 
hy water, witnessed in all bibasic salts. In monobasic salts, on the 
contrary, a proclivity to the acid character may be suspected. Thui^ 
• although the chloride of potassiiim and nitrate of potash appear as 
neutral to test-pa] >er rs the sulphate of potash i«, vet the chlorides and 
nitrates of the magnesian bases aic more decidedly acid than their 
sulphates. It is just possible then, on this view, that the osmotic infe- 
riority of chloride of sodium, and the power of that salt to counteract 
the positive osmose of carbonate of potash, may be exhibitions of acid 
character belonging to the former salt. The obaervations of the rise 
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in the osmometer ot eliioride of sodinni, and also of the chlorides of 
barium and calcium, previously described, also Inive the appearance of 
* being the effect of diffusion, modified by a slight chemical osmose of a 
negitive chavacter proper to these salts. 

The polybasic ooustitution of oxalate of potash is well marked, and 
ita positive osmose will be found below to be Gonsiderablei although 
the sjH cimen of salt employed was strictly neutral to test-paper. 

This salt also, like sulphate of potash, is shown not to counteract 
the high positive osmose of an alkaline carbonate. 

The ehromate of potash, although carefully purified by crystallisa- 
tion, retamed a slij^ht alkaline reaction. On this aeeount small addi- 
tions were made to it of bieiiromate of potash in some experiments, 
but without materially diminishing the very sensible pu.^iuve osmose 
of the former salt. A neutral ehromate has of course the same bibasic 
character as a sulphate. 



Table XX. — Oxalate and Ghromate of Potash in Osmometer F 
of doable membrane for five hours. 



• 

Bolntionof talt. 


Rise in 
nuUiineter 
d^gnee. 


in 

frammM. 


PrcTious 
maeem- 
tion. 


H/dro- 
■tatio 
regtatanoe. 


Tempera 

tttrBf 
Fiibr. 








days. 


rain. 


e 


1 per eeat ozslata of potash . . . 


164 




I 


11 


65 




158 




1 


JO 


«5 


O'l per cent, oxalate of potash . . 


92 




1 


5 


63 




no 




8 


6 


61 


1 per cent, oxalate of potash + 0' 1 












per cent, carboaate of potash . . 


2C)2 




8 


6 


r,« 




3.17 




1 


5 


60 


0*1 per oenL carbonate of potash 


822 




1 


3 


69 




278 




I 


8 


66 


1 per cent, oxalate of potash + 01 












per cent, carbonate of potash . . 


294 




1 


B 


02 




246 ; 




2 


3 


65 


1 per cent biohromate of potash 


24 i 




1 


3 


54 




19 ' 


0 31H 


2 


1 


56 


] per cent, ehromate of potash . . 


109 




I 


1 


62 




106 


0-307 


1 


1 


58 


1 por cent, ehromate of potash = 0*1 












bichromate of potash .... 


91 


0 298 


2 


1 


57 




79 


0-281 


1 


1. 


60 



The average rise for the 1 per cent, solution of each of the salts 
placed in the osmometer in a pure state is> bichromate of potash 21*5 ' 
ma., diTOmate of potash 107 '5 ms.^ and oxalate of potash 158*5 ms. 
The average diffusate for the ehromate of potash is 0*3165 grm.> and 
Ibr-the bichrf)in;ite of potash 0'28r)5 f^vm. 

Like solutions were submitted to (ismose at the same time in a sep- 
tum of alljumen for the sake of comparison with the preceding mem- 
brane osmometer. _ . . 
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Tablb XXI. — Oxalate and Clironiates of Potash in Osmometer 

K of aibuiuiuatcd calico. 



Soinlioii of aalt. 


Rise in j 
milUnaeter 
degrees. 


Difiusate 

in 

grammes. 


Previous 

macera- 
tion. 


Hydro- 

etatic 
reals tanoe. 


Tempera-, 
ture, 
Fahr. 








days. 


min. 


o 


1 per cent, oxalate of potash . . . 


195 


— 


1 . 


15 


05 




173 


— 


1 


15 


05 


0*1 per oent oxalato of potash . . 


91 


— 


1 


15 


63 




100 


— 


2 


20 


00 


1 per cent oxalate of potash + 01 












per oent carbonate of potash . . 


161 


— 


8 


1» 


56 


Same + same 


21 1 




1 


15 


till 


0*1 per oent oarbonate of potash . 


] 01) 




1 


15 


62 




1^0 




1 


15 


us 


1 per isent bxalate of potash + 0*1 




1 - 








per cent, carbonate of potash . . 


195 




1 


15 


62 




188 




2 


15 


55 


] per cent, bichromate of poU&b 


30 




1 


1.5 


54 




84 




2 


10 


50 


1 per cent ohromata of potash . . 


120 


0-253 


1 


10 


62 


Same 


123 


0-242 


1 


10 


58 


1 per cent, clu uniute of potash -f 01 


1 










per cent bichromate of potafiih . 


06 


0*261 


2 


10 


57 




10-2 


0*820 


1 


10 


00 



The average rise for the 1 per cent, solution of each of the salts 
is, for bichromate of potash 35 ms., for chroinate of potash 126 nis., 
and for oxalate of potash 184 ins., all a little hi<cher than in the previous 
membrane osuiumeter. The diliasate is lower than before, probably 
owiDg to the leas permeability of the albuminonB septum^ the weight 
of chromate of potash diffused being 0*2475 gramme^ and of biehro- 
mate of potaah 0*244 gramme. 

The two ebromates have been found to possess nearly equal difiusi- 
bility in open vessels, and to correspond closely in that property with 
sulphate of potash. The oxalate of potash exhibits a considerable 
osmose whi n presnnt in the small proportion of one-thousandth part 
(0*1 per cent.), namely 91 ras. in membrane and 95'5 ras. in albumen. 
This is the surest indication of considerable osmotic capacity. Bin- 
oxalate of potash and free oxalic acid are both remarkable for high 
negative osmose. 

Bmiimf Strontium, Calcium, Magneiium, — ^The salts of these 
njuetals never appear capable of producing strong positive osmose when 
dissolved in a proportion of less than 1 per cent. On the ccmtrary, 
some of the salts of this dass^ particulai'ly the nitrates, cKhibit a ten- 
dency to negative osmose* 

Hydrate of Baryta gave a small positive osmose for niiTiute pro- 
portions of salt, which disappeared as the proportion of salt was in- 
creased, exhibiting an analogy in this respect to hydrate of potash. 
The results for hydrate of baryta in double membrane were 6, 4, 1, 
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ftnd 1 degrees of osmose for the O'l, 0*25^ and 0*5 per cent, aolutions. 
In albumen the same solntions gave 0, —8, — 23} and '^-17 018.;. 

and the 1 per cent, solution gave —25 nis. 

Hydrate of Lime exhii)ited similar characters to the last base. 
Undiluted lime-water gave in double membrane —20 ms. and — 1 m. ; 
while the same, diluted with four volumes of wafer, gave a positive 
osmose of 31 and 18 ms. In albumen the undiluted lime-water gave 
—48 and —30 ms. ; the same^ diluted with four volumes of water, 
gave 0 m. and I m. 

Chloride of Slrontium^ 1 per cent., jjuv e m double membrane 19, 
27 i and 26 ms.; fbllowmgeiiloride of barium in the same membrane, 
18 and 21 ms. Nitrate of baryta, in the same membrane, gave 12, 
24, and 29 ms. ; nitrate of strontia, following the latter, 27 and 3 1 ms. 

Nitrate of Lime in membrane twice gave 19 ms., following diloride 
of calcinm with 12 and 20 ms. ; in albumen nitrate of lime gave 2 and 
2 ms. 

The 2 ]>or op?it. solution of the same salt in membrane gave only 

and () ins. m t\vo cxfUTiiiiciits. 

CIdoruit of Maynesium gave iii membrane —t ms., and in albumen 
6 ms., both experiments being made with the 1 per cent, solution, 
which is always to be understood wheu no particular percentage is stated. 

NUpote of Maynnia gave in membrane —^4; and —20 ms. Both 
of these magnesian salts were prc])arcd by saturating the acid with 
excess of magnesia. The tendency of monobasic salts of the magne- 
sian class to chemical osmose of a negative character appears to be 
small in the salts of barium and strontium, to rise in those of calcium, 
and to culminate in the salts of magnesium itself. 

Aluminium. — Nothing is more remarkable than the high positive 
osmo«p of certain salts of alumina. The.se salts emnlutc the alkaline 
carbonates in this respect. The property, t(jyo, appears to be charac- 
teristic of the sesquioxide type, and distinguishes the salts of sesqui- 
oxide of iron, sesquioxide of chromium, and the higher oxide ui ui^uium, 
as well as alumina. 

Sulphate qf Alumma, — The sulphates of this type do not exhibit 
a high degree of osmose, although they are probably more osmotic 
than the magnesian sulphates as a class. Sulphate of alumina, 1 per 
cent., gave inmmhrane 57 and 67 ms., and for O'l per cent. 24 and 
dl ms. 

The difFusate was small, amounting in the second observation of 
the 1 per cent solution to 0 ('33 gramme of trrsnlphate of alunnna, 
together with an excess of 0*005 gnn. of sulphuric acid, according to 
analysis. 

Chloride of Aluminium, prepared by treating iiydrochloric acid with 
an excess of hydrated alumina, was found by analysis to approach veiy 
nearly to the proportions of the definite compound AI2 CI3. The fol- 
lowing results with that salt were successively obtained in an osmo* 
meter of single membrane ^ 
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With 1 per cent., rise of 540 ms. at 50"^ Fahr. ' ^ 
With 1 per cent., rise of 570 ma. at 49^ „ 
With 1 per cent., rite of 4.jO^ ms. at 47^ „ 
With 1 per cent., rise of 6;35 ms. at 49° 
With U"l per cent., rise of 510 ms. at 54° 
With O'l per cent., rise of 285 ms. at 48° ^, 
AVith 0*1 per cent., rise of 41U lus. at oC° „ 
The niimbefs, which are all high, vary considerably among them- 
selves, as often happeas when osmose is intense and is observed lu a 
single membrane. The temperatures of the water-jar are added in 
these and moat other observationB recorded, although it was diffieoU 
to draw any poiitive conclusion respecting the influence of heat upon 
the 08DU)Be of small proportions of salt. With large proportions of 
nentral salts, where diffusibility prevails^ the osmose appeared to in- 
crease with the temperature, as does the proportion of salt diffused. 
With respect to the condition of the membrane used above, the first 
experiment was conducted m the membrane freshly dissected, and 
previous to any maceration or washmg whatever, with a similar osmotic 
result, it will be observed, as in the later experiuienta made with the 
membrane after being repeatedly macerated. 

In experiments of diffusing chloride of aluminium in open vessels, 
decomposition of that salt 'waa obaenred with escape of free hydro- 
chloric acid. The decomposition appeared, however, to affect mam lesa 
of the ohloride of aluminium than it does of the acetate of alumina. ■ 
In an albumen osmometer, chloride of aluminium gave an osmose 
of 245, 233, and 229 ms., at 57°, 68°, and 60°, with diffusates of 
0'0R5, 0-123, and 0-095 gramme of salt, calculated from the quantity 
of chlorine found in the diffusate. 

In the last ex]>eriincnt the solution was coloured with litmus^ ap- 
parently without affecting the amount of osmose. 

Acetate o/ Alumina was prepared by precipitating pure sulphate 
fii alumina by means of the acetate of lead. Mr. Crum has mows 
that in this reaction one equivalent of acetic acid becomes free, and 
that th€» acetate of alumina produced has the form AI2O3 -I- 2C4H3O3. 
A specimen of the pure binacetate, prepared by Mr. Crum, ex- 
hibited an equally high osmose as the salt mixed with £ree acid ob- 
tained by precipitation, which is used below. 

Table XXII. — ^Acetate of Alumina in Osmometer 6 of double 

membrane for five hours. 



Proportion 
of salt. 


llisc in ' 
millimeter 

docrrees. 


Same in 
grammMof 

wivtfr. 


Diffusate in 

frramniey. 


PrfTious 

1 1 laceration. 


Hv(^rostatic 
rodistauce. 


Tempem- 
ture^ 
Fahr. 


peroeot. 








dsj*. 


mill. 


• 


1 


232 


9-728 




2 


3-5 


65 


I 


264 


11096 




1 


n-5 


6i> 


01 


105 


8-208 




1 


3-5 


G4 


0*1 


J 80 


5-473 


0-086 


2 


8 


m 


01 


159 


6-6R8 


OCT I 


1 


3 


fi7 


01 


U6 


6 162 


0046 


2 


3 


67 
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In the fleoond and third eiperiaientB of the Table, the acdntions 
weie coloured distinctly blue, by means of the ordinary snlphate of 
indigo^ without interfering rnneh apparently with the osmoee. 

The diffusates, when given, are as binaoetate of alumina, and were 

calrnlnted from the alumina found in the water-jar. 

in the last three observations of the oiif-tf-nth per cent, solution, 
the ditfiisate of salt is in proportion to tiie replacing water as 1 to 152, 
131, and lo7. 

In osmometer F of single membrane, acetate of ahuiuna gave a 
diffasate not exceeding one-third or one-fourth of the diffusate from 
anlphate of potash in similar circumstances. Thus, in three observa* 
tions of the alnminons salt, the osmose was 856, 898, and 897 ms., 
with the coiresponding diffui^ates of 0*102, 0*114, and 0'080 gramme 
of binacetate of alumina ; while two experiments on sulphate of potash, 
which were intercalated between the second and third of the preceding 
observations, gave diffusates of 0*325 and 0*425 gramme of sulphate 
of potash. 

The osmose of acetate of alumina does not appear to be sensibly 
affected by previous experiments made in the same membrane with 
sulphuric acid, but to fall greatly when au equal proportion of sul- 
phate of potash is diffused along with the acetate of alumina. Of the 
following numbers, —4, 8, 7, 237, 7, and 18, the first three and the 
fifth, which are smalt, are the osmose of 0* I per cent, sulphuric, acid 
abne ; the fourth, which is large, that of 1 per cent, of acetate of 
alumina, and the sixth that of 1 per cent, of acetate of alumina 
mixed with 1 per cent, of sulphate of potash, all in the same mem- 
brane. The diffusate of the pure acetate of alumina was 0 087 
gramme, which is low for a 1 per cent, solution, a.s compared with 
the diffusates from the one-tenth per cent, solutions of sulphuric acid, 
which were 0*039, 0*012, O Olfj, and O Oti gramme of sulphuricacid. 

The addition of an equal weight of chloride of sodium to the 1 
per cent, solution of acetate of alujnioa, lowered the osmose of the 
lifter salt, in osmometer F, from 897 to 287 ms. This is a small 
amount of interference compared with 'that exercised by the sulphate 
of potash in the same membrane. 

rure binacetate of alumina was found to be largely decomposed when 
diffused in open vessels, the acetic acid escaping and leaving behind 
the allotropic soluble alumina of Mr. Crum. This last substance is 
remarkable for its low diffusibility ; but this subject will requiiti fur- 
ther discussion on a future occasion. 

Iron. ProtosiUpkate of Iron, — ^This salt appeared, like sulphate 
of magnesia, to exhibit only the exchange by diffusion of one part of 
salt for dve or six parts of water ; the rise of fluid in the osmometer 
alao increasing pretty uniformly with the proportion of salt. Thua, 
in double membrane of good resistance, 1 per cent, of this salt 
(always supposed anhydrous) sa^e %\ and 80 ms. ; 4 per cent. 60 
and 84 ms., at a temperature between 61^ and 64^ Fahr. 
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Proiochktride of Iran, — ^This rolt separates itself from sonie otKer 
magnesian chlorides, and gives rise to a positive chemtcal osmose^ 
which is considerable in amount. To learn whether this arose from 
the passage of iron into the higher oxide or nut, sulphurous acid and 
hydrosulphuric acid were mixed with the protochloride of iron; hutj 
as wiil be seen below^ without lessening the osmose. 



Table XXIII. — One per cent. Solutions of several Magnesian 
Chlorides in Osmometer F of doable membrane for five hoars. 



Salt; in osmometer. 


Rise in 


Hydro- 


Tempera- 


tnilli meter 


static 


ture, 
Fahr, 




degrees. 


resistance. 






min. 


o 




3 




&D 




48 




«l 




54 


2 






24 


1-75 






34 


15 


6a 


Protoobloride of iron 


IftO 


I 


61 




197 


1 


64 




435 


2 


65 


Frotochioride of iron + O'l per cent, sulphurous 










404 


* 


62 


Protocliloride of iron, saturated with 8H . . . 


m 




64 




155 


4 


61 



. The osmose of protochloride of iron is large, but singularly unsteady 
in amoant, rising from 160 to 435 ms.^ and falling again to 155 ms. 

In another doable membrane, of rather small resistanee (I min.)^ 
the osmose of the same salt was only 94, 91, and 97 ms. Between 
the first and second of these experiments the membrane was washed 
with aleohol and ether, but without changing the character of the 
osmose. In experiments made with this last membrane, the 2 per 
cent, solution of protochloride of iron gave 151 and 157 ms. ; and 
the 5 per cent, solution 189 ms. ; or, the osmose did not rise in pro- 
portion to the quantity of salt in solution. 

Nitrate of Sesquioaide of Iron, formed by saturating dilute nitric 
acid by hydrated sesquioxide of iron, gave, in single membrane, the 
high osmose of 3*22 and 359 ms. for 1 per cent, of salt; and 153, 
followed by 107 ms., for 0*1 per cent, of salt. The acetate of the 
same oxide gave, when a deep red colour, 207 ms., and when it had 
become nearly colourless^ from the spontaneous precipitation of a 
portion of its oxide, 19il! ms., or sensibly the same osiuose. 

Mangane9e, — Sulphate of manganese appeared to have no decided 
chemical osmose, giving in double membrane of moderate resistance 
('2 min.), for 1 percent, of salt, 34, 51, and 50 ms. ; for 4 per cent, 
of salt, 53 and 51 ms., and for 10 per cent, of salt, 57 and 59 ms. 
The low osmose of the larger proportions of this salt is exceptional, and 
would require confirmation. 
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The cbtori^e of maDganese has already been sbown to be of low 
osmose in membrane (24 and 34 ms. Table XXIII.) ; in albomen the 
same salt gave 13 and 14 ms. 

Cobalt. — ^The chloride of this metal appeared to possess no decided 
chemical osmose^ 1 per cent, giving in double membrane 21 and 27 
ms. ; O'l per cent. 20 and ms., and 1 per cent, ag^ain 44- ms. 

Nickel. — The sulphate of oxide oi" nickel resembled that of mapiie^ia 
and proto.xide of iron. In double membrane 1 per cent, gave 12 and 
10 ms. ; 4 per cent. 38 and 38 ms. ; 10 per cent. 72 and 106 ms. 

The chloride of niukel, however, appeared to have a tendency to 
chemical osmose, like the protochloxide of iron^ and gave in double 
membrane 52> 89, and 95 ms. 

Zific^None of the salts of this metal can be aaid to exhibit decided 
chemical osmose ; sulphate of zinc giving 84 and 29 ms., nitrate of 
nnc 18 and 33 ma.^ and chloride of sine 48 and 54 ms., all in double 
membrane. 

Cadmium. — The nitrate of cadmium np]ioared to affect chemical 
osmose ; the 1 per cent, isolation of this mil giving, in double mem- 
brane, 90, 124, and 137 ms. 

Copper. — Copper ai)pears to possess the capacity for chemical osmose 
in its salts generally, with the exception of the sulphate. But no sul- 
phate appears to be remarkable for osmotic activity. The compaiative 
osmose of four salts of copper in the same membrane is given below. 



Table XXIV. — Solutions of 1 per cent, of Salta of Copper in 
Osmometer £ of donble membrane for five hours. 




Qtlt in solution. 

Uhioride of copper 

Sulphate of copper 

Nitrate of eopper 

Same 

Acetat e of cuppor 

* • • ' 




Rine in 
iiiiilinieter 
degrees. 



351 
48 
154 
204 
148 
102 
A0\ 



f 

Hydrostatic TemperattiM 



nuo. 
1 

10 
10 
12 
10 
10 
10 



60 
09 

60 
62 
62 
«3 
61 



The rate of osmose is general a little deranged on passing from one 
salt to another in the same memhrane, and in consequence the second 
or third experiment is always to be preferred to the first made with 
the same salt. The preferable numbers for the osmose of the pre- 
ceding salts would therefore be, sulphate of copper 48 ms., acetate 
102, nitrate 201, and chloride 351. The nuuibcr for the sulphate, 
however, is probably too high, being raised by the previous chloride. 

The salts of several of the magnesian metal exhibit a much lower 
4>8mo8e in albumen than in membrane. In an osmometer of tne first 
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deaeription oUnte of copper gaire only 22 and 27 ins. ; acetate ' of 
copper 22 and 25 ms., or no more osmose than is obtained from the 

corresponding salts of lime and magnesia. 

Lead. — The salts of this metal an? probably equally osmotic with 
tho**e of copper. The nitrate and acetate ot' lead only were exa- 
mined. The osmose of these two salts obtained in the s^e mem« 
braae was as follows : 



Table XXV. — Solntions of i per cent, of Salts of Lead in Osmo- 
meter M of double membrsne for five hours. 



Palt in solution. 


Bise in 
millimeter 
d«gfeM. 


Hjdrostat&B 'Temperaltm 
rBMitoiie». 1 Jvlir. 






min. 


o 




174 


2 


64 




Sll 


2 


65 




197 


2 • 


09 




100 


2 


64 




97 


2 


61 



. The numbers which these results appear to authorise, were iur acetate 
of lead 97 xom^ and for nttoate of lead 204> ms. (mean of 211 and 197 
ms.) The acetate exhibits, ss usasli a considenibly inferior osmose 
to the nitrate of the same base. 

It appeared desirable to ascertain the osmose of higher proportions 
of a salt, which^ like the nitrate of lead, exhibits decided osmose 
in the 1 per cent, solution. The first results appearbg low, the 
membrane was wa^ahed with ether after the third experiment, a 
treatment of the membrane which in this instance sensibly itnproYed * 
its osmotic power. 



Table XXYI. — Solutions of Nitrate of Lead in Osmometer K of 

double membrane for five hours. 



proportion 

of Bali 
in solution. 


Kise in 
millimeter 
degrees. 


Same in 
grammes of 
water. 


Difiusate in 
gnuanmes. 


Frenous 

tIMOONltiOll. 


Hydrostatic 
mistanoe. 


lure, 
Fahr. 


percent. 










min. 


o 


91 






0 


2 


61 




127 






] 


1 


04 




125 






1 


1 


«2 




157 






3 


8 


m 




157 






9 


12 


63 


2 


184 






1 




68 


3 


195 






1 


12 


6rt 


5 


20<) 






1 


12 


66 


0 


229 




-i- 


1 


12 


67 


10 


dia 






1 


12 


69 


10 


250 




3*288 


2 


16 


74 
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These experimeiitB lead to the eatitnation of the osmose of nitrnte 
•of k'ad aa follows : — in the 1 per cent, soliitiou an osmose of 157 ins., 
in the 2 per cent, solution 195 ms., in the 5 per cent, solution 229 
111? , and in the 10 per cent, solution 250 ms. This, it is to be observed, 
is but a small increase for the higher proportions of salt, 'i'hc diffusate 
for the 10 per cent, solution of this salt may be considered of an average 
piofiurtional amount. The replucinj^ water then exceeds the salt 
diffused only about three and a iicili times. 

It is eurious that the hydrostatic resistanoeof the membrane increases 
so decidedly as the experiments advance, in the osmose of this and 
several other metallic salts^ particularly nitrates. It is not to be sup* 
posed, however, that this change has any material in fl oenc e upon the 
osmose. 

Uranium. — ^The nitrate of uranium presented a high degree of 
osmose. This result scarcely affects the qnestion of the constitution 
ot the metallir oxide present in that salt, as a high osmose is exhibited, 
both by the salts containing an oxide of the type and by a 

portion at least ot the class of protoxides. Viewed as an ahimmous 
salt, the nitre of urauium iiaa a basic composition (Urj O3 NO^), a 
ctreamstance ilrhich suggested the addition of free nitric acid to that 
salt in some experiments. The small proportion of one-tenth per cent, 
of nitric acid will be seen to have a moderate inilaenoej and 1 per cent, 
of nitric acid to have an overpowering influence in redndng the 
extraordinary osmose of this salt. 

Table XXVII. — Solutions of Nitrate of Uranium in Osmometer M 

of double membrane for five hours. 



^oj^l^a, of Mli in tolation. 



1 1?i--t' in 
inilliiueter 
I degx«et. 



1 p«r eent^nitrate of uranium 
) per cent idtMteof nrauiuuj 
Same + I per osttt nitho acid 

Same 4* same 

Same + O'l per cent, mtric acid 
Same + same 



Diffusate 
in 

gnunines. 



Prerious 
maoera- 
tton. 



288 
458 
44 
70 
804 



0-078 
0102 
02U5 
01 36 
0-078 
11 1 1 1 



days. 
1 
3 
1 
1 
I 
1 



Hydro- 
static 
rMistance. 



mm. 
1 
1 
1 

3 
8 

M 



Tempera* 
ture, 
F«hr. 



60 
61 
63 
66 
62 
i'>) 



The inferior osmose of the first observation in the Table arose from 
the osmose of the early hours of the expennient being less than those 
of the later hours, the osmose for the live hours in succession being 
36, 46, 67, 77, and 63 ins. 

This progression, combined with the additional circumstance to be 
observed^ that the diffusate is below the average in the same experimenty 
suggests the idea of an absorbing or retaining power in the membrane 
for the salty which must first be satisfied before me osmose and diffusion 
can proceed in a regular manner. 

The diffasate is throughout smally like that of an aluminous salt. 
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In an albumen osmometer the oeTnose of the aame salt was incon- 
siderable, nsQiely 49 and 53 ms. ; bat that osmose waa not further 

reduced by the additioD of nitric acid. 

7in. — The protochloride of tin exhibits a high degree of osmose, like 
so many other nutalHc protochlorides. The I per cent, solution 
pave in double nicinbranc an osmose of 235, 253, 289^ and 275 ms. 
The bichloride of tin following immediately in the same membrane 
gave oaiy 27 ms. But the osmose of the bichloride of this metal is 
essentially ncguLive, even when the salt is made as neutral lu compo- 
sition as possmle. It has been already described. 

Antimony, — The double tartrate ot potash and antimony prored 
rather remarkable for low osmose. 

In the 6rst experiment with a double membrane the osmose of the 
salt in question was 38 ms., but the osmose fell in the second and 
third repetitions to 12 and 17 ms. The 4 per cent, solution of the 
same salt gave no more than 23 and 7 m?. 

Mercury. — The osmose of the salts ot both oxides of this metal is 
always positive, arid generally considerable. The osmose appeared to 
be of least amount in the chloride (corrosive sublimate), to increase 
iu the protonitrate, and to assume its greatest maguitude m the 
pemitrate. The first salt has a stability in solution which the latter 
two salts do not enjoy. 

JESztraordinary osmose is here, therefore, associated with facility of 
decomposition, as in so many other instances. 

The influence of the presence of acids and of chloride of sodium 
upon the osmose of chloride of mercury was tned in the search for 
lactB which miprht throw light on the osmotic process. 

An acid in small proportion appears to favour, rather than otherwise, 
the osmose of chloride of mercuiy. Chloride of sodium, on the other 
hand^ exerts its usual repressing influence upon the process. 



Table XXVIII. — Solutions of Mercury in Osmometer C of double 

membrane for five hours. 



Proportion of salt in solution. 


Kiae in 
millimeter 
degrees. 


Previous 
macera* 
tion. 


statio 
reetstnioe. 


Tempem* 
ture^ 
lUir. 






days. 


min. 


o 


1 per cent, of chloride of mercury . . 


Ufi 


4 


4 


60 




idi 


3 


4 


01 


0*1 per oeut of chloride of mereury . 


62 


1 


4 


63 




49 


I 


5 


66 


1 per cent, cf chloride of aieicury + 01 










per cent, of hydroeblorie aoid * . . 


163 


I 


5 


63 




i.ia 


1 


4 


CI 


Same -j- 0 1 per cent, of liitric acid . . 


152 


3 


5 


60 




122 


1 


2 


59 


Same + 0*5 percent of chloride of sodinm 


72 


1 


2 


61 




«0 


I 


1 


03 
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Adopting the second experiments aa the most trustwortky, we have 
for 1 per cent, of chloride of mercury an osmose of 121 ms., and for 
the s^nie, .issociated with half its weight of chloride of sodium, 60 ms. 

The osmose of chloride of uieicury iu albumen was vei-y tritiing, 
being only 6 and 9 ms. ; chloride of mercury diffused in sensible 
quantity, nowever, through both the albumen and membrane. 

Frptobitrate of mercury gave, in double membrane, an osmose of 232^ 
«t46^ and 850 ms. ; in albumen much less, namely 47, 63, and 61 ms. 

Femitrate of mercuiy gave, in double membrane, 425 and 476 ms. 
for the 1 per cent, solution, and 296 ms. for the one-tenth per cent, 
solution, results which indicate osmotic power of the highest intensity. 

The membrane preserved a considerable action after the last experi- 
ments, although macerated in water for a night, and imparted 
thereafter to a salt nearly neutral to osmose (nitrate of silver), a rise 
of 222 aud 166 ms. 

In albumen, peroitrate of mercury again was low, giving 32 and 
54 ms. for 1 per cent, of the salt, and 34 and 46 ms. for the one- 
tenth per cent, solution. 

SUver.'^lt is interesting to observe how this metal separates itself 
from mercury and the magnesian elements, and takes its place with 
the alkaline metals in the property of osmose, as in other chemical 
characters. Nitrate of silver appeared to possess a moderate positive 
osmose, like a salt of potssh or soda. For the sake of coni]Kirison^ 
the silver salt was followed by nitrate of soda in tbe experiments below. 

Table XXIX. — Solutions in Osmometer G of double membrane 

for five bours. 




SUt ill wntoBwtor. 



Same 




;5^>iitrate of soda . . . . 





Rise in 


Previous 


liyilro- 


Tempera- 




millimeter 


macera- 


AtHtic 


ture, 






tion. 


resistance. 


Talir. 






days. 


min. 


A 


« • • 


86 


I 


2 


64 




34 


1 


2 


05 


... 


27 


1 


o 


62 


. • • 


22 


1 


2 




. • » 


7 


2 


2 


ei 




2 


1 


2 


04 



The experiments of the table indicate an average osmose of 35 
ms. for ] per cent, of nitrate of silver, and of 4*5 ms. for the same 
proportion of nitrate of soda. A considerable difTusate of silver 
appearejd in all the experiments with the salt of that metal. 

Gold and Plaiiman, — The chlorides of these metals have already 
heen shov. n to possess a decided negative osmose, and in that respect to 
rank with acids. 

In concliuling this paper! may place together a series of nnmevical 
resjults which exhibit the osmose of substance s of all classes, borne of 
these numbers have not been previously reported. 
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Osmose in membrane oj 1 per cent, soluiions expressed in mUUmeter 

degrees. 

Chloride of zinc . . 
Chloride of iiiekel . 
Nitrate or' lead « . 
Nitrate of ondmiiim 
Nitrate of uraiiium . 



Oxaiic acid ...... — 148 

HydroohlorioacidrO'lperoent) — 92 
Tevohloride of gold .... — 64 

" . — 46 

. — 80 



Nitrate of copper . 
Chloride of copper . 
Protochlorido of tin 
Protochloride of iron 
Chloride of mercury 
PfDtonitrate nf mercnry 
J'ortjitratr of mercury . 
Acetate of sosquioxide of ir 
Acetate of alumina . 
Cliloridc of nlmninuui 
Phosphate of soda . 
Carbonate of potash 



on 



Aft 
88 
204 

458 
204 
351 
289 
435 
121 
3ftO 
476 
194 

8oa 

540 
3U 
439 



Bichloride of tin 
Bichloride of platinum 

Nitrate of magnesia ... — 22 

Chloride (if magnesium . . — * 2 

Chlori le of sodium .... + J2 

Chloride ul potassium ... 18 

Nitrate of soda 14 

Nitrate of silver 34 

Sulphate of potaeli . . . . 21 to 60 

Sulphate ot ina^jnesia ... 14 

Chloride of calcium ... 20 

Chlondf of barium .... 31 

Chloride of strontium ... 26 | 

Chloride of cobalt .... 26 

Chloride of maaguieee 34 ' 

It will be observed tbat add and alkaline salts are fbnnd at opposite 
ends of the series, or, wbile the adds possess negative oetnoee, tbe 
alkaline salts exhibit positive osmose in the highest degree. The 
remark will sugp^est itself, that in osmose water always appears to pass 
to the alkaline side of the membrane ; as water also follows hydrogen 
and the alkali in the electrical endosmose. 

The chemical action muat be different on the substance of the 
membrane at its inner and outer surfaces to induce osmose ; and 
according to the hypothetical view, which accords best with the 
pbenomena, tbe action on the two sides is not unequal in degree only, 
Imt also difiin^t in kind. It appears as an. alkaline action on the 
albuminous substance of the membrane at the inner anrface, and as 
an add action on the same substance at the outer surface. The most 
general empirical conclusion tbat can be drawn is, that the water 
always aecnmulates on the alkaline or basic side of the membrane. 

The analogy does not fail even when the osmometer is charged with 
an acid solution and the osmose is iicgntive. The stream is then 
outwards to the water, which is a basic body compared with tbe acid 
within the membrane. 

Tbe high positive osmose of the salts of the alumina type is 
exceedingly remarkable. Tbe property is common to salts of alumina, 
sesQuionde of iron^ sesqnionde of chromium^ and the corresponding 
oxide of uranium. Now the property in these salts is small where the 
salt is stable, as in the sulphates, but becomes great where the affinity 
between the acid and base is comparatively weak, as in the chlorides, 
nitrates, and acetates of these bases, salts which can be shown to be 
largely decomposed in the experiment by the action of diffusion. 
Here then, as with the preceding class of osmotic bodies, the osmose 
of tbe water is towards the basic side of the membrane. 

But the most carious circupistance, with reference to this empirical 
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cTPiiei alisation, is observed in the magnesian claf«» of salts. Theban^tic 
subdivisiou of this class, including all the soluble salta of baryta, 
strontia, and lime, appear to be entirely nnosmotic, or they oscillate 
between a small positive and small negative osmose. Such salts are 
neutral in their reaction, and fiirtherj naYC no disposition whatever to 
form snbaalta. The salts of the earth, magnesia itself, offer the same 
characters. But in the salts of certain other oxides of the magnesian 
group an intensely osmotic character is developed, particularly in the 
salts of copper, protoxide of lead and protoxide of tin, with the excep- 
tion of the soluble sulphates of these bases. Now those named are 
the members of the magnesiaTi r1as« most apt to break up into free 
acid and a basic salt. Like the aluminous salts, therefore, tbey are 
capable of investing the inner surface of the membrane with basicity, 
the necessary condition of positive osmose. Niti-ate of uranium does 
not require to form a subsalt, as it is already constitutionally basic. 
The osmotic peculiarity of metapbosphoric acid, formerly referred to, 
also harmonises with the same view. 

Nentral monobasic salts of the alkaline metals, such as the chlorides 
of potassium and sodium, and the nitrates of potash, soda, and silver, 
which possess a strict and unalterable neutrality, appear to have little 
or no true osmotic action. The salts named, together with the neutral 
magnesian sulphate*' and certain neutral organic substances,^ such as 
alcohol and sugar, give occasion, it is true, to an increase in the liuid 
of the osmometer, but only to the moderate extent which the exchange 
of diffusion -voluRies might be supposed to produce. The comparative 
diilu6ibility of all these substances is well known, with the exception, 
unfortunately, of that of water itself, which I could only deduce by 
an indirect method in my previous inquiries respecting liquid difiusion. 
As salts generally appeared to disuse in water four times more 
rapidly than th^ did in alcohol, the diffusibility of water was then 
assumed as prooably four times greater than that of alcohol, and con- 
seqnently five or six times greater than that of sugar or sulphate of 
magnesia. Diffnsifm is thus made to account for the substances last 
nanied being replaced in the osmometer by five or six times their 
weight of water. This " diffusion-osmose'^ appears to follow in its 
amount the proportion of salt in solution, with a certain degree of 
regularity. The " chemical osmose'' of substances, on the other hand, 
is fonnd of high intensity with small quantities of the substance, such 
as 1 per cent, or even 0*1 per cent., and to augment very slowly with 
increased proportions of the substance in solution. 

A small proportion of common salt accompanying carbonate of 
potash has been seen to possess a singular influence in diminishing the 
positive osmose of the last-named alkaline salt ; while a mixture of 
small proportions of common salt and hydrochloric acid exhibits, with 
the membrane in certain conditions, an intense positive osmose which 
neither of these substances possesses individually. 

The bibasic salts of potash, again, such as the sulphate and oxalate. 
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although strictly neutral in reaction^ begin to exhibit a positive osmotic 
power^ in conBequence, it may be supposed, of their resolvabiHty into an. 
acid Bait and free alkidine base* ■ 

The sulphate of potash, when strictly neutral, has in different mem- 
branes a variable but always moderate positive osmose, an osmose which 
the slightest trace of a strong acid may cause to disappear entirely, or 
even convert into a small negative osmose. 

On the other hand, a minute addition of an alkaline carbonate to 
the sulphate of potash appears to give that salt a positive osmose of a • 
high order. It was seen that the mixed salts produce much more 
osmose than the sum of the osmose of the two s»\ts used apart from 
each other. 

It may appear to some tlttit the chemical character which has been 
assigned to osmose takes away firom the physiological interest of the 
subject, in so far as the decomposition of the membrane may appear 
to be incompatible with vital conditions, and osmotic movement con- 
fined therefore to dead matter. Bat sttch apprehensions are, it ia 
believed, groundless, or at all events premature. All parts of living 
structures arc allowed to be in a state of incessant chanp;e, — of decom- 
position and renewal. The decomposition occurring in a living 
membrane, while effecting osmotic propulsion, may possibJy therefore 
• be of a reparable kind. In other res j)ects chemical osmose appears to 
be an agency particularly well adapted to take part in the animal 
(economy. It is seen that oemoiie is peculiarly excited by dilate saline 
solutions, such as the animal juices really are, and that the alkaline or 
acid property which these fluids always possess is another mtfst favour- ' 
able condition for their action on membrane. The natural excitation 
of osmose in the substance of the membranes or cell>walls dividing 
such tiuids seems therefore almost inevitable. 

In osmose thpre is, further, a remarkably direct substitution of one 
of the great forces ot nature by its equivalent in another force — the 
conversion, as it may be said, of chemical affinity into mechanical 
power. Now, what is more wanted in the theory of animal functions 
than a mechanism for obtaining motive power from cbeiiucal decom- 
position as it occurs in the tissues? *In minute microscopic cells the 
osmotic movements should attain the highest velocity, being entirely 
dependent upon extent of surface. May it not be hoped, therefore, 
to find in the osmotic injection of fluids the deficient link which 
intervenes between chemical decomposition and muscular contraction ? 

The intervention of the osmotic force is also to be looked for in the 
ascent of the sap of plants. The osmometer of alburainated calico 
appears to typily the vegetable cell ; the li<^neous matter of the latter 
being the sujiport of a film or septum of albuminous matter, in which 
the active properties of the cell reside. With a vegetable salt, like 
oxalate of potash above, and pure water below such a septum^ an 
upward movement of the lower fluid would necessarily ensue. 
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VII. — Cliemical Compomtion of the Waters^ of the Metropolis 
during the Autumn and Winter of 1854. 

By Robert Dundas Thomson, M.D., F.R.S. L. & E. 

^Thb important bearing of the composition of tbe waters supplied to 
the inhabitants of the metropolis on the pabEe health, may serve as a 
sufficient apology for the addition of another to the many previous 
investigations which have been instituted on this subject. The valu- 
able report communicated to this Society in I851j details researches 
which were made undet particular circumstances during the winter 
season^ and at a time when the diluting influence of recent rain had 
tended to modify the constitution of the metropolitan waters. ' In the 
present paper it is intended to comprise a summary of an extensive 
series of analyses which were made from the 1st of September, 1854, 
to the beginning of the present year. From these results it is 
apparent that the waters supplied to London possess in many respects 
a fluctuating character, which may tigid in some measure to exphun 
the antagonistic views that have at different times been entertained 
with regard to their adaptation to domestic purposes. 

In order to determine the composition of the waters as supplied to 
the inhabitants, specimens of water were taken from houses generally 
in whieh the epidemic had proved fotal, and these were comparedi 

TOL. Tin.— NO. ZZZ. H 
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when the object could be conveaienitly aeeompliabed, with samples 
obtained ftcm the sources of supply. 

In the conrse of the inquiry it was obserFed that the eompontion 
of the Chelsea and Soathwark Companies^ waters depended so mudi 
on the state of the riyer under different circnmstanees, that it was 
found necessary to aamine the Thames at yarions periods of the tidal 
flow, so as to obtain a basb for the explanation cf remarkable apparent 
diserepaneies. The following table gifes the composition of the river 
in different parts of its conrse at high and low waters, the Yauxhall 
samples haying been obtained at a point intermediate between those 
from which the Chelsea and Southwark Companies derive their 
supply. The amounts are stated in grains per gallon, convertible 
into degrees of impurity.* 



Table L 
High Water. 





Yauxhull. 


Hungerford. 


London 
Bridge. 


Greenwich. 


Mechanical impurity 
Orgauic iuipunt;^ . 
Inoiganic imponty 


co'&o 

5-28 
86-64 


0 4^04 
45-24 


G;V44 
45*08 




Total impori^ 


102-42 


115-68 


113-24 




Ghlofine .... 


22*00 


24-00 


24-00 






Low Water. 






Mechanical impurity . 

Organic irn|inritv . 
Inorganic impurity • 


10*26 

4-34 
12 54 


10-80 

8-40 
23-04 


8*52 

7-3fi 
21-20 


8-70 

19 44 
72-54 




2714 


48-84 


82-08 . 


95-69 



Id collecting these specimens, care was taken that eacli scries should 
be obtained on the same day, and as nearly as possible at each locality 
at tbe corresponding periods of the tide. 

When this table is compared with that which now follows, the 
varying composition of the Thames waters, taken from the lower 
portion of the river's course^ obviously depends on the chemical state 

* I hare proposed, in oonconence with the opinion of some eminent engineers of 
water-works, to dttrignate pure distilled water by 0, and to sKpnis bj diignes equi- 
valent to greins per gaUon the zneohanioal snd soluble watten eoatained in water. 
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of the water in the rim as affected b j the tidal flow at the period 
when the Compan/s engines are in action. 



Table II. 
Total Residue in Thames Waters. 



» . '■ , _ • 
{!<..:. ■ :. 


0 rains per Imperial GaUon. 


Lftoabetib 

Company. 


Grand 
Junetioii 
Company. 


West 
Middlom 

Company. 


Chelsea 

Company. 


SoutliwMk 

Company. 


September, « . , * 
October, „ 
Koveinber, „ 

December^ „ . . • 
y^fifA^ 1656 . . . 


18'37 

17-40 


14-42 

17 9;i 


1904 

18-97 


60'17 
86-06 


5626 

48' 18 
43-50 
41-78 

23-15 



According to these data, which are the means of many experiments^ 
the Sonthwark and Vauxhall water is more than twice as impure in 
Angnst as in March. These nnmbers^ however, do not convey a 
correct idea of the highest extreme obtained^ since in September the 
water has been found to contain 72*66 grains per gallon on one 
occasion in Walworth. A similar observation applies to the water of 
the Chelsea Company. But it will be observed that the higher 
sources of supply from the river afford the purest water during the 
dry seasons, and the largest amount of matter in solution during the 
wet seasons, as the rains bring down the soluble constituents of the 
soil from the agricultural districts, and add to the total amount both 
of earthy and alkaline salts. In the f 11 owing series, the analyses 
are divided into two groups. Tables III. and IV., the first comprising 
the Thames waters, and tlir second those obtained from other sources. 
The total water supplied to the metrojiolls by the various companies 
in 1853, amounted to 60,61 1 1 20 gallons, of which 28,638,576 
gallons were derived from the Thames. Considerable modifications 
in these works have been introduced by some of the water companies 
within a recent period, which have contributed to improve the quality 
of the waters. Thus, the Lambeth Company's water is now obtained 
from Thames Ditton, while important new cuttings have been made 
. by the East London Company, so as to avoid the influence of con- 
taminating sewage* As the object in view in making the present 
investigation, was to determine the nature of the water as used in the 
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several localities from which the samples were taken^ the specimens 
were usually collected from the cistema, if possible^ at the time when 
the service-pipe was delivering the mpplf' This may accoant for 
some differences in the amount of carbonate of lime^ which is well 
known to precipitate to some extent by exposure. 

In all the waters collected during the course of the inquiry, abond-. 
ance of animal and vegetable life was detected in mechanical suspension^ 
and although the experiments were in some measure in abeyance 
before the cold weather set in, remarkable examples were incidentally 
noticed, during the severest frost, of the persistence of vitality among 
some of the larger animal forms familiar to those who have micro- 
scopically examined the South wark water. The fibrine of the fseces baa 
also constantly been obtained fi^om service-pipes of the Southwark 
Company, — ^a fact which has led to further investigation in reference to 
the presence of other products of animal origin in the Lambeth and 
Southwark waters, these two waters being derived from the two 
extremes of the river, so far as the Thames Companies are involved. 
The results of these' inquiries are included in Table III., under the 
head of carbonate of ammonia, and under Table V. As the waters 
from Thames Bitton and from the Thames at Vauxhall were tested 
for ammonia on the same day, the difference in the amount of am* 
monia in favour of Vauxhall water is obviously due to the inBuence 
of human excretions. And it would also appear from experimenta 
on other rivers not subject to the reception of sewage, that the 
Thames Ditton water is supplied with an excess of ammonia due to 
the influence of different sources of pollution. In a chemical paper 
no attempt to discuss the nature of the organised matter diffused 
through Uio waters has been made. The analyses were made from 
quantities of the residual ash obtained by evaporation. 
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Tables HI. and IV. 
Compositioti of Metropolitan Waters. , 



Qraim per Imperial U&Uou. 



1. II. I ill. IV. V. 



s 



other Waters, 
i. . il. ill. 



Organic matter 13t)0 

Silica -350 

See^quioxidu!^ of iron, nlu- 
11 in 1, :-;id pU0iph*k'6.| 

iiisoiubie iiine | S'tiSO 

ii^bl^UtNd... ..| -944 

Insoluble ma^ej«ia ! '281 

•879 

•328 

•02a 
1-699 



Potassium ..4. 
Ammonia ....... 

Sulphuric Oflid 
ChlorMH'^ ^ , 

KitVi.- riciU 




9-550 



Silica 

jdpsquioxido of iron, ahx-, 
' uiina, and phoB))Iiutc<.s.! *SlH 
Carbonate of Hme ;10 144 



1-1)20 
■V\)i » 

•730 
1 IM)7 
•975 

■343 

•372 

•249 

1-647 
0-960 

8560 



2'l'SO 



'>20 



5 -ilU 
1-511 



•240 



4 GO 



o-riGfj 5-y JS 5 !)!I2 



11)20 
-000 

•780 



•312 
•157 
•643 

•250 

1-604 
1160 

9*880 



2 i\VJ 2 ;!7 1 

•J>8(i 
6967 

IVSu 

•i4y7 
2980 

12 Jr;o 

•UoO 
9941 



11-708 

1-304 

6-048 
19-654 

9-106 



2-060 5 J 10 



-620 
•460 



1-6U 



•639 



^ i: s ^.2 s 



3 5<;() 

-240 
•460 



:i 330 
•IHO 

(3 712 

•'.US 

•107 
trace 
•942 

•320 

1-398 

1-480 

11-448 



i-y-k>| I 4b0 

•320 r -420 

I -520 l;?!) 

' G718 5;<)2 

' •C.l'J 1-254 

, -354 -100 

■ -loo -Kkj 

I 9-1)51 ' -313 

■307 -518 



•841 
•860 

11-886 



2-844 
1^240 

8-616' 



8-870 0-*Jl{) 1)550 110-70U 



Sulphate of limo 
Eitrute of lime 



Chloride of calcium ... 
Carboiiatu of iuagnc(<ia. . . '51)2 
Sulpiiate of maguesia ... — 
I 'nlimdeof magnesium. ..I '617 

Sulphate of potash | '730 

Cliloride of potassium . 

Sulphate of soda 

C.ii'^n'iiiir i" ( 't >i>da 



2-149 I 2-ati8 1 :J-10U ^ G 432 
iAoe I trace ) trace \ trace 



I _ 

•720 i '7^0 i -438 

— f — I 1*890 

•&42 '300' 11)17 



•668 



•677 




Carbonate of atmnoiiia ... I 06 1 



2-908 

•047 I 1 637 2y-7y7 



3')7l) 
•076 

2-JU8 
■50U 

2' 101 
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AHMONIA IN TBB LAMBBTB AND SOUTHWARK COUPAHIES* WATERS. 

As the absolute and relative amount of ammonia pfcaent in water^ 
in addition to the quantity of nitric acid, is a question of vital im- 
portance in regard to the souvcea of the contaminating influences to 
which waters are aubjected, it seemed desirable to make the ezpenmenta 
upon anch a acale magnitude^ that minor difficulties occurring on 
the small scale of operations might be obviated. In the subsequent 
tables, exhibiting the amount of ammonia present in Southwark water, 
the quantity operated on was always 50 gallons^ which were introduced 
into a copper still, and boiled for a considerable time in order to 
precipitate the carbonate of lime. About 2 gallons of distilled water 
were usually drawn off, and were never found alkaline ; from which 
it might be inferred that no carbonate of ammonia existed in the 
water : but the distillation was scarcely protracted sufficiently long to 
decide this question. About half a pint of strong caustic soda was 
then poured into the boiler, and the 2 gallons of distilled water 
returned. When the amount of ammonia present in the water waa 
considerable^ the distilled fluid gave evidence of an alkaline reaction 
in about two minutes after the addition of the soda^ which accounts 
for the facta exhibited in the table, of the largest amount of ammonia 
being found to exist in the second half gallon^ as in Nos. 1 and 2. 
When the quantity of ammonia was feeblOj as in No. 4, no alkalinity 
w&si detected till the fourth half gallon was distilled* The rate at 
which the ammonia distilled was found to depend, in a great measure, 
on the mode of the application of the heat to the still, the higher 
the temperBtu're the more rapid being the evolution of the ammonia, 
as in Nos. 1 and 2 ; while in No. 5, the gradual application of the 
heat caused the alkalinity to be appreciable even in the eighteenth 
half-gallon of distilled water. 

The alkalinity was neutralised in all the experiments in the table by 
sulphuric acid diluted to such a degree, that 100 alkalimeter mea- 
sures saturated 38-46 of soda, or 21*112 of ammonia. Each 100 
measures, therefore, contained 49*67 parts of sulphuric acid, la 
order to check the numbers determined by the neutralising acid, the 
whole of the fluids, after the addition of a slight excess of acid, were 
eva|K>rated to dr\'ness, and the residual sulphate of ammonia, freed 
from a small portion of lime with which it was usually contaminated, 
dried cautiously in a dry atmosphere and weighed. The controlling 
numbers thus obtain rd arc exhibited in Table VI. Generally they 
exceed the quantity procured by incans of the acid process, because 
several additional gallons which were drawn oS, although destitute of 
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aoy apinectable alkalinityi were acidified and boiled down to obtain 
their leeidn^ wbicb waa added to the xest of the aiilphate. The 
Sonthwark and Vanxhafl water was examined on this extensive seale^ 
because the operation ci6iild be conveniently performed; but in the 
case of the Lambeth water^ as tbe fluid required to be brought from a 
distance^ the distillation was made with 10 gallons; acid was added 
to the distillate until the reaction indicated an excess ; the water was 
cautiooaly evaporated; and the ammonia determined as platino-sal- 
ammomac. In the case of the St. Thomas's Well, the amount distilled 
from waa 50 gallons. 

Tablb V. 
Southwark. 



8t. Thomas's 

Moaaures of Acid. Well, 





I. 


II. 


III. 


IV. 


V. 


HfOf- 


Nov. 80, 


Doo. 22» 


January 5, 


March 17, 


March 17, 


Gallotu. 


1854. 


1804. 


1881 


1886. 


1856. 


1st 


S-5 


ll-O 


6-0 


0-0 


8-0 


2d 


11-5 


130 


6-0 


00 


00 


3d 


6-0 


90 


4-0 


0-0 


60 


4th 


5 5 


7-0 


40 


2*0 


50 


5th 


5-6 


60 


40 


1*8 


4-0 


6th 


5-5 


6*0 


4-0 


1-5 


8*5 


7th 


ft-6 


6*0 


50 


10 


3-5 


8th 




4-0 


50 


1-0 


30 


9th 




40 


20 


10 


3-0 


10th 




80 


0*0 


ro 


3-5 


11th 






0-0 


0-5 


2-0 


12th 






00 


0-6 


2 b 


Idth 










20 


14th 










1*5 


15th 










1*0 


l«th 










10 


I7th 










0-5 


18th 










0-6 




48*0 


1 70-5 i 400 


100 


55-5 
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Table VI* 

Amount of AmmoniB in SoBthwark and Lambeth Waters. 



fiouthwark and Vauxball Water, and 
St. Thomas's Wt ll 
Ammonia (NU,) in 50 gallous, deter» 
mined by an aeid .... 

Ditto, by evaporation as sulphate . 
Ammonia (Nil,) per gallon, determined 

by acid 

Ditto, by evaporation as sulphate . 
Carbonate of ammoiua (NH,CO,HO), 

per gallon 

Lambeth Water Company : — 
Ammonia, per 10 gallons 



Carbonate of ammonia, per gallon . 



1 1 








St.Tlio. 










Well. " 


Nov. 80 


Dec. 22, 


Jan. 5, 


Mar. 17 


Mar. 17 


1851. 


1B54. 


1855. 


1855. 


1855. 


|io-ia4 


14884 


8'444 


2111 


11-717 








2*675 


11*874: 


1 -203 


•298 


•169 


•0-1-2 


•234 


i 






•0516 


•2375 


j 073 

1 


•850 


•477 


•119 


•661 


1 

, -2290 










j *02:j9 


i z 








1 *064U 




1 


1 - 





gOraBNiNO PBOCB88 lOB WATBB8. 

Having had an opportunity of witnessing on un extended bcale 
at Flnm&tead^ under the management of Mr. Homer sham, thu 
efficiency of Dr. Clark^a aoftening process, it may be satisfactory to 
subjoin analyses of two chalk-waters in their natural and Bofteucd 
conditi(»iB : — 



Watford. 



Organic matter . . 

Sihoa .... 
Aiutuiua and uhusphates 
Carbonate of limo 
Carbonate of magnesia 
Sulphate of lime 
Nitrate of lime . 
Sulphate of potash 
Sulphate of soda , 
Chloride of sodium •' 

Total . , . , 
Beddue by evaporation 

These data are sufficient^ if any were required, to demonstrate that 
practically the softening process is as successful as theory would 
indicate. 



Plumstead. 



Hard. 


Soft. 


Hard, 


Soft. 


1-400 


1-420 


2-720 


2-800 


•480 


•680 


•720 


•7-20 


■240 


•120 


•340 


•280 


14131 


•520 ! 


11-400 


•400 


•870 


•300 ' 


1 450 


■4(10 


J.'887 


•500 i 


8-604 


8-976 


I'-Wl 


1580 ! 






•569 


'569 


•284 


•284 






1235 


1-445 


1153 


1^648 1 


3558 


3054 


22 251 


7-327 1 


80-577 


18-359 


22-400 


6*030 1 


30-900 


lb*28 
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VIII. — On Platinised Charcoal, 

* By Bb. John Stbnhouss^ LL.D.^ F.B.S. 

The lighter kinds of wood charcoal^ owing to the nine volumeB of 
oxygen gas contained in their pores, possess a considerable power of 
oxidising the greater number of easily alterable gases and vapours. 
The absorbent power of charcoal, however, is comparatively much, 
greater than its capacity for inducing chemical combination. In this 
respect, charcoal presents a remarkable contrast to spongy platinum, 
which, though inferior as an absorbent for some gaseous substances, — 
SQch for instance as ammonia, of which spongy platinum absorbs only 
30 volumes, while charcoal absorbs 90, — is^ nevertheless, immensely 
more effective, both as an oxidiser, and as a promoter of chemical 
combination generally. As it is desirable for some purposes, while 
retaining the absorbent power of charcoal unimpaired, to increase its 
oxidating influences, it struck me that this important object might be 
easily effected by combining the charcoal with minutely divided 
platinum. In this way, a combination is produced to which I have 
given the name of platinised charcoal, which possesses the good pro- 
perties of both of its constituents. In order to platinise charcoal, 
nothing more is necessary than to boil the charcoal, either in coai*se 
powder or in large pieces, in a solution of bichloride of platinum, and 
when the charcoal has become thoroughly impregnated with the 
platinum, which seldom requires more than ten minutes or a quarter 
of an hour^ to heat it to redness m a close vessel — a capacious plati- 
num crucible being very well adapted for this purpose. When 150 
grains of charcoal were inipretrnated with nine grains of platinum, 
by the process just described, the charcoal was found to have under- 
gone no change in its external appearance, though its ])roperties had 
been very essentially altered. When a few grains of this platinised 
charcoal were passed up into a mixture (if dry oxygen and hydrogen 
in the proportions to form water, over mercury, the two gases rapidly 
combined in the course of a frw minutes, })rcciseiy in the same way 
as when a clay ball of spongy platinum is employed. Wlicn, how- 
ever, a fragment of charcoal containuig a considerably larger proj)or- 
tiou of platinum was passed up into a similar gaseous mixture, the 
gases instantly combined with explosive violence, just as if platinum- 
black had been used. Tf ( t;s of cold platinised charcoal are held 
in a jet of hydrogen, they speedily become incandescent, and indame 
the gas. Platinised charcoal, when slightly warmed, Idtewise rapidly 
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becomes incandeBoeni in a carrent of coal gas, bat the jet of gas is 
not inflamed, owing to the veiy high temperatnre, a white heat, which 
is required for this purpose. 

In the vapour of alcohol or wood*spirtt, platinised charcoal becomes 
red hotj and continues so till the supply of vapour is exhausted. la 
the course of a few hours, spirits of wine, in contact with platinised 
charcoal and air, is converted into vinegar. I find that two per cent, 
of platinum is sufficient to platinise charcoal for most purposes. 
Charooal containing this small amount of platinum causes a mixture 
of oxygen and hydrogen to combine perfectly in about a quarter of an 
hour, and this is the strength of platinised charcoal that seems best 
adapted for charcoal disinfectant respirators. Charcoal containing 
one per cent, of platinum causes a mixture of oxygen and hydrogen 
to combine in about two hours; and charcoal containing the extremely 
minute quantity of ^ per cent, platinum, produces the same effect in 
from 6 to 8 hours. Platinised charooal -seems likely to admit of 
various useful applications: one of the most obvious of these is its 
excellent adaptability to air-filters and respirators for disinfectant pur- 
poses. It is plain that no easily alterable organic vapoura, su<£ as 
effluvia or miasmata, can remain in contact, even for a few minutes, 
with platinised charcoal, without being destroyed, their carbon h&ng 
converted into carbonic acid and their hydrogen into water. 

Platinised charooal also seems likely to prove a highly useful appli- 
cation to malignant ulcers and similar sores, on which I confidently 
expect, from its powerful oxidating properties, that it will act as a 
mild but effective caustic. Perhaps, however, as an application to 
sores, platinised asbestos, either alone or in combination with platinised 
charooal, might be found more manageable. In those diseases also 
where the internal use of chaicoal has been found beneficial, I should 
think that platinised charcoal may be advantageously substituted. In 
Bunsen's carbon battery also, the employment of platinised charcoal 
may, I think^ be advantageously tried. 

It is clear that the amount of platinum in the charcoal may be 
vaned almost at pleasuie, aeeording to the strength of the platinum 
solution employed in its preparation, and the purposes to which the 
charcoal is intended to be applied. Almost any form, and even very 
considerable dimensions, may be given to the platinised charcoal,*^ 
drcumstances which greatly extend the range of its applications. 
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IX. — On the Prqiaraikm qfSinmihm and Magnunum, 

By A. Matthi£ss£n> Fh.D. 

In my paper on the preparation of calciam, I confirmed Bun sen's 
statement concerning the action of the density of the current employed 
in the electrolytic decomposition of metallic salts. Since then^ in 
pursuing the research further in the Heidelherg Laboratory, I have 
found that the same conditions are necessary for the preparation of 
metallic strontium. 

The best method, by which pieces weighing half a gramme are 
sometimes obtained, is as follows : — small eracible, with a porous 
cell, is filled with the anhydrous diloride of sbronliuin mixed with 
some ddorids of ammonium^ so that the level of the fused chloride 
in the cell is much holier than in the crucible. The native pole 
pUced m the cell consists of a veij fine iron wire^ wound round a 
thidter one^ and then covered with a piece of tobacco-pipe stem, so 
that only about the one-sixteenth part of an inch appears below; the 
positive is an mm. cylinder placed in the crucible round the cell. It 
is easy to regulate the heat daring the experiment^ so that a crust 
may form in the cell ; the metal will then collect under this crust 
without coming in contsct with the sides. I have found this method 
very advantageous also for the preparation of caldum. 

Strontium resembles calcium in colour^ bdng only a shade darker. 
It oxidises much more quickly than that metal. The specific gravity 
of the metal obtained from pure chloride of strontium gave in two 
ezpcrunents 2*6041 and 2*6796^ the mesn of which is 2*6418. Its 
atomic volume is 216, being 1^ greater than that of calcium. The 
specific gravity of calcium from pure chloride of calcium gave in three 
experiments 1*5848, 1*5656, and 1*6886, the mean of which is 1*6778. 
The atomic volume is 168. The place of strontium in the electricsl 
series^ water being used as the exciting liquid, is not the same as has 
hitherto been supposed, but is as foDows i-^ 

K Na, Li, Ca, Sr, Mg, &c. 

Strontium bums like calcium, and also acts similarl}^ to it whon 
heated in chlorine, oxygen, bromine, or iodine, or on boiling sulphur, 
or when thrown into water or acids. 

I next proceed to describe a method of preparing luaj^ncsiuni with- 
out the necessity of making the anhydrous chloride, out of which 
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Bunsen reduces it* Instead of the anhydxons chloride, the pre- 
paration of which is bo very dilfficiilt, it ii simpler to use & mixture 
of the chlorides of potassium and magnesium in nearly equal pro- 
portions : vis. three equivalents of chloride of potassiiim to four of 
chloride of m8|;nesinm. The solution of the chloride of magnesiam 
can be evaporated almost to dryness and analysed^ to find the amount 
of anhydrous salt present. After having mixed the two salts in the 
proper proportions with some chloride of ammonium, the mixture 
may be fused and electrolysed by Bun sen's method^ the pockets 
not being required, as the metal is specifically hearier than the fused 
mixture. A very simple and convenient way of reducing the metalj 
especially for the lecture table, is in a common dlay tobacco-pipe, over 
a Berzelius' spirit-lain]), the negative pole being an iron wire put up 
the pipe-stem, and the positive being a piece of gas-coke just touching 
the sur&ce of the fused chlorides. 



• Ann. Ch. i^uarm. ixixii. 137. 



Digitized by Google 



ILBPOET OF THE COUNCIL, 



MARCH 30, 1856. 

Toe Council have the BatisfactiofQ to annoanee that there is a ntesAf 
increase id the nambers of the Chemical Society. At the last 
Anniversary meeting the number of Fellows was— 

ft 

Resident and Non-resident . • • ' . 
Deduct Deaths 




Add Elected since 

Present number of Fellows • • • . 

The Fellows who have died in the last year are Mr. Richard 
Frosser^ of Birmingham; Mr. John Thomas Cdoperi and Mr. 
Charles Blachford Mansfield* 



Ri chard Frosser was an engineer of high original faculties and 
great attainments. He was the inventor of many mechanical improve- 
ments^ and among other inventions^ of the process of forming pottery 
from dry clay-dust by the application of powerful pressure^ a pjrocess 
which gave rise to the manufacture of diose coloured mosaic tiles 
manufactured by Mint on, which have attained so great a celebrity. 
To the exertions of Mr. Frosser, the late reform in the Fatent 
Law was mainly owing. At the time of his death he was sedulously 
pursuing a work of importance to the Ordnance Board — ^an appendix 
to the volume now issuing from the office of Mr. Woodcroft, con- 
taining an account of all the patented inventions on the subject of 
Ckinnery from the earliest periods. He died at the age of 50. 

John Thomas Cooper was bom at Greenwich, June 29, J 790. 
In early life he studied for the medical profession; but Chemistry was 
his favourite science, and we find him at 20 years of age delivering 
-* popular lectures on that subject in Moant Street, Lambeth. He was 
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adbfleqnentljr appointed Lectarer on Chemistry at the Bmaell Instita^ 
tioiiy and he was afterwards teacher of the aame science at the 
Aldengate School of Medicine. At one time^ Mr. Cooper waa the 
aole manufactnier of Iodine in this country. He was also a very 
successful preparer of Fotaaainm and Sodium by the prooeaa ci 
Gay Luaaac and Th^nard, at a time when those metals were sold 
for ten and twelve guineas the ounce. Among the pubhshed results 
of Mr. Cooper'a scientific investigations, we may mention the fol* 
lowing : — " On some Combinations of Platinum^^ (Q. J. S., iii. 119) ; 
"Analysis of Zinc Ores^' (Q. J. S., h, 19) ; An Examination of the 
Ancient Buby Glass (Ann. Pliil. vii. 105) ; ''Improvements in the 
Instruments invented by Dr. ^Vullaston for ascertaining the Refracting 
Indices of Bodies" (Mem. of Chem. Soc, April 1843) ; "On Gate- 
chuic Acid" (Mem. Chem. Soc, Dec. 1843) ; ^* On the Baroscope, an 
Instrument for Measuring Heights" (read before the Royal Society, 
Feb. 1839). He also discovered the Sesquioxide of Carbon, but from 
delay in his investigation, Mr. SeroUas, who also diacoveied it, had 
the priori^ of publication. 

In the year 1823, Mr. Cooper received two of the medals of the 
Society of Arts, for an improved Hydrometer for Saline Solutions, 
and for an Apparatus for the Analysis of Animal and Vegetable 
Substances (Journ. Soc. Arts, xli.) 

In 1835, he perfected his Oxy hydrogen Microscope, and in con- 
junction with Mr. Carey, the Optician, produced it for public ^ibi- 
tion. He first employed the Canada balsam for mounting microecopie 
objects, an invention of great practical utility* 

He died Sept. H 1S54, in hia 65th year. 

Charles Blachford Mansfield was the son of a clergyman, and 
was bom at Rowner, in Hampshire, in the year 1819. Hb interest 

in natural science exhibited itself at a very early age in an intense 
fondness for natural history, which he always retained. He was edu* 
cated at Winchester School, and at the University of Cambridge. 
Subsequently he placed himself as one of the first pupils at the 
.College of Chemistry, under the guidance of Dr. Hofmann. After 
passing through the ordinary training of the College, he undertook 
the investigation of the constitaent volatile oils of coal-tar, among 
which he discovered the presence of benzol in considerable quantity. 
He invented and patented a process for obtaining benzol from coal-tar, 
and for producing a new light by charging air w ith its vapour. His 
researches on this subject appear in Vol. 1 of the Journal of the 
Chemical Society, and in the yolume of the Researches of the Chemical 
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College^ as wdl as in a painplilet The Instkote of Civil Engineers 
awarded to him, for thm, the Telford preminm. 

In tlie year he mur invited to deliver a course of lectures on 
the CbemiBtty of the Metals, at the Boyal In&thntian. The earlier 
leetnres of Uiis coarse were remarkable for some broad and original 
generaUsatioBSy whidi weve afterwards developed by him in a manu* 
script work nnfortanatdy left unfioished. Doling the last seven 
years of his life he was mnch occupied with efforts for the ameliora- 
tion of the condition of the working classes ; and his interest in those 
matters by which science connects itself with social life^ may be 
instsnced by some striking letters on the subject of the C048umption 
of smoke contained in late numbers of the " Mechanics^ Magasine.** 
On his return from a voyage to tropical South America he devoted 
much time to the preparation of a work on the constitution saltsj 
which he completed and placed in a publisher's hands a few days 
before the accident which put an end to his career. 

He had been officially invited to prepare specimens of the products 
be had extracted from coal tar, for the French Exhibition thai about 
to be opened* In carrying out this purpose, the accidental boiling 
over of the naphtha from a small still which he had long been usmg^ 
inflicted injuries on his aasistant and set his own elothes on &e. 
The still itself was in flames, and the only chance of preventing them 
froDi extending to the premises^ was in removing the whole apparatus. 
High courage and presence of mind were never wanting to him. He 
seized the still in his hsnds, and bore it a sheet of fire to the door. 
This he was imable to open^ and had to escape through the window* 
It was on the 17th of February, the coldest day of the present year; 
the ground was covered with snow^ and he extinguished the flames 
with which he was enveloped by rolling himself upon it. The thought 
of another's danger now flsshed on his Tnind, and he was with diffi* 
ooUy hindered from re-entering the building to reseue his assistant by 
a person who had come to his aid. He did not escape^ however, 
without complicating his injuries by a violent blow on the head whilst 
passing through a^low wicker door leading into the street. With his 
bands burnt almost to the bone, his face and head a mass of injuries, 
his countenance unrecognisable by his dearest friends, besides slighter 
wounds on the knees and feet, he had to walk a mile, supported by a 
woman, to a cab, and had himself carried to the Middlesex Hospital, 
which he reached almost in state of collapse, from the intensity of the 
cold. There he terminated his life after nine days of lingering agony. 

It would be wrong to estimate the man by what he had actually 
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given to the world. He was eat off at an age, when, with bis Taried 
gifts, it would have been easy for him to have completed an ordinaiy 
life'a work. He had proposed to himself a task so broad that the 
time fuleU him to do more than lay the foundation for it. How broad 
that foundation was, his manuscript works and fragments, whidi are 
mostly preparing for publication, may possibly show to the world. 

The following ai-e the Fellows and Associates of the Chemical Society 
elected since March 30, 1854 : — 

Aprils, 1854.— A. Kekule, Fh.D., Rcinhold Hoffmann, Ph.D., 
Associates. 

May 1. — Robt . Railton, Esq., University College; Patrick Duffy, 
Belfast, fellows. 

May 15.— Hugo W. MuUer, Ph.D., 110, Bunhill Row; Charles 
Oreville Williams, Esq., 3, Oxford Court, Cannon Street, 
Associates. 

November 6. — ^Robert Mortimer Glover, M.D., F.R.8.E., Royal 
Free Hospital, Gray's Inn Lane ; J. Taylor, Esq., 5, Burchfield 
Terrace, East India Road; Newton Samuelson, Esq., 11, 
Temple Court, Liverpool; Henry M. Noad, Ph.D., Bark 
Flace, Bayswater; Robert Hunt, Jun., Esq., Government 
School of Mines; Isaac Newton Loorais, M.D., of Macao, 
in the State of Georgia, U.S., Fellows. 

Messrs. Henry Buff and Richard Tuson, of St. Bartholo- 
mew \s Hospital, Associates. 

November 20. — Mr. James Taylor, Fellow. 

Becember 18. — John S, Abel, Esq., Coquimbo, Chili; Charles 
Loudon Bloxam, Esq., King's College ; Chas. W. Heaton, 
Esq., 26, Lime Street; Fletcher Norton, Esq., 5, Stanhope 
Street, Hampstead Road, Fellows. 

January 16, 1855. — H. J. Smith, Esq., B.A., Oxford; Mathew 
Warton Johnson, Esq.; Charles Tookey, Esq., 3, Mitre 
Street, Claremont Square, Fellows. 

February 5. — Messrs. Frederick Stohmann and Frederick 
Versmann, of University College, Associates. 

March 5. — John James Bancroft, Esq., Rutben, North. Wales^ 
Fellow. 
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The following is the List of Papers read before the Chemical Society 
from March 80, 1854, to March 30, 1855 

April 17, 1854. — Mr. Frederick Field communicated a paper. 
On the Composition of a SpedmeD of Atacamite from the 
Provinoe of Copiapo^ Chili. 

May 15. — ''On the Occurrence of Oione and Pero:dde of Hydrogen 
in the Electrolyris of Sulphuric Acid:'' by Heinrich 
Meidinger. 

" On the Corrosive Action of Sugar on Iron and other Metals 
by Dr. J. H. Gladstone. 

June 19. — "Preliminary Notice on the Action of Ammonia on the 
Oils and Fats:" by J. H. Rowney, Ph.D. 
" On the Action of Iodine on Calomel by Dr. R. M. Glover. 

"On an unexpected Source of Nitrobenzol by Arthur U. 

Church. 

*' On the Substitution-compounds obtained by the Action of 
Nitric Acid on Cotton by Edward Ash Iladow. 

November 6. — " On the Analysis of a Surface-Soil from the Desert 
ofAtacama:" by Frederick Field. 

Deeember 4.— ''On the Preparation of Pure Pyroxylic Spirit:" by 
W. Gonld. 

December 18.^" On the Prodnoe of Barley Sown in Roehs of various 
ages:'' by Dr. Daubeny. 
" Notice of farther Experiments as to the Reduction of Bfetallic 
Oxides by Peroxide of Barium by B. C. Brodie. 

January 15, 1855. — " On Thernio-Electric Joints formed with the 
metals Antimony, Bismuth, and Palladium:'' by Richard 
Adie. 

" Investigation of the Vegetable Tallow from a Climese Plant, the 
'Stillaigia Sebifera :' " by N. S. Maskelyne, M.A., F.G.S. 
On the Absorption of Chlorine in Water by H. E. Roscoe^ 
B.A., Ph.D. 

February 5. — On a pecnliju E iHorescence of Chloride of Potassium:" 
by Robert Warington. 
On the Preparation of the Metals of the Earths by Electrolysis 
by A. Matthiessen, Ph.D. « 

February 19. — "On the Thermo-Electrical Currents generated in 
Elements where Bismnth is used to Form the Joint by 
Richard Adie. 

irOL. VIH, — ^NO. XIX. I 
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REPOBT OF THE COUNCIL. 



The Society is aho indelited to Frafbnor Miller , of King's C!ol- 
legC; for an able and intmatang diaeoufae, ''On the A^<m of 
Waters on Lead/' delivered at the last Meeting of the Society. 

The Council have^ daring the past year, entered into an arrange- 
ment with the Royal Society, by reaaon of which the Fellowa of this 
Society receive the " Pfoceedings of the Royal Society^' free of charge. 
The Council wuh to record their sense of the hberal spirit in which 
the Royal Society, with a view to the diffusion of sci^tifie intelli- 
gence, has met their wishes upon this point. 

Several valuable additions have been made to the Itbraiy of the 
Society; and the Connal beg to call to it the attention of Fellows as 
a place of deposit for eorioas works npon Chemistry, and for paniph- 
lets upon chemical aubjects^ whichj collected^ are of great interest, but, 
separately, are often of little or no value to the possessor. 
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PROCEEDINGS 

AT TBM 

MEETINGS OF THE CHEMICAL SOCIETY. 



April 2, 1855. 

Br. Waerbn De la Rub, Vioe-President,- in the Chair. 

Specimens of a deposit formed during the preparation of extract 
of rhubarb wero presciitid by Mr. Georere Whipple, accompanied 
by a note, in which the deposit is described as consisting of several 
uniietcrmined organic Bubstances^ together with a considerable pro- 
portion of chrysophanic acid. The caustic alkalies dissolve the 
greater part of the deposit, forming" intense crimson solutions, which 
stain paper of a crimson colour, arc chan^^ed to yellow by most acids, 
and yield a crimson lake of great beauty on the addition of alum. 
Mr. Whipple suggests that this substance may admit of useful 
application in the arts. 

A paper was read : — 

"On the Chemical Composition of the Waters of the Metropolit 
during the Autumn and Winter of 1854! by Dr. E. D. Thomson. 



AprU 16, 1865. 
Dr. W. A. MiLLBRi PreBident, in the Chair. 

The following donations were announced : — 

" Miller'i Elements of Chemistry from the President. 

" The Literary Gazette from the Publishers. 

" The Proceedings of the Royal Society:'^ from the Society. 
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Mr. WariDgton delivered a diaoonrse ''Oa the Maintenance of a 
Permanent Balance between tlie Animal and Vegetable Kingdoms in 
a Medium of "Bnah or Sea Water/' 



May 7, 1866. 
Br. W. A. MiLL£&^ Presidentj in the Chair. 

David Gamble, Esq.^ and T. N. Keatcs, Esq., were admitted 
Fellows of the Society. 

William Gould, Esq., was duly elected a Fellow of the Society. 

The following donations were announced : — 

''The Journal of the Society of Arts from the Society. 

The Journal of the Fhotographie Society from the Society. 
" The Literary Gazette t** horn the Publishera. 
"The Fharmacentical Journal:" from the Editor. 

Dr. Williamson deliverod a discouise "On certain Processes 
recently proposed for the Decomposition of Fats by Water at High 
Temperatures." 



May 21, 1865. 

Dr. G. D. LoNGSTAPP, Vice-President, in the Ciiair. 

Dr. Noad was admitted a Fellow of the Society. 

The following donations were announced 

"The Literary Gazette:'' from the Publishers. 

"The Journal of the Society of Arts from the Society. 

" The Joorual of the Franklin Institute from the Institute. 

Br. J. H. Gladstone made a abort verbal communication on the 
Infloence of Magnetism on Salts in Solution. 

Dr. Gilbert delivered a discourse " On the Chemical Statistics of 
the Animal Body.'' After which^ 

A paper was read : — 

"On Platinised Charcoal:'' by Dr. Stenhou^e. 



* 
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June 4, 1856. 
Br. W. A. M1LI.B&, Fieudenty in the Chair. 

The following donations were announced : — 

"Tractatus varii:" by Robert Boyle. 16mo. London, 1676. 

" Opuscules Chimiques:" by M. de Margraf. Tomes 1 and 2, 
12mo. Paris, 1762. 

" Metallurgie by A. M. Grassin. Tomes 1 and 2, 12ino. 
Paris, 1751. 

"iDstitute de Chymie by Jacques-Beinhold Spielmann. 
Tomes 1 and 2, 12ino. Paris, 1770. 

" Rudimcntf^ of Chemistry:" by Samuel Farkes. 12mo. 
London, 1822. 

"An Essay on Fue:" by Mark Augustus Fictet. 12mo. 
London, 1791. 

Elcmens de Chimic Pratique:" by M, Macquer. Tomes 1 
and -Z. 12mo. Paris, 1756. 

* ' O p uscnles Chimiques :" by Pierre Bayen. 8vo. Paria. 

« Philosophical Tracts:" by Stephen Hales, D.D., F.R.S. 8vo. 
London, 1739. 

" Essay on the Diamfecfciiig and Medicinal Chlonirefo i^' by Tlioa. 

Alcock. 

Chimie da Fer by Le Chevalier Herv^. 8to. Paria, 1826. 

'^Ezperimenta on Bleaching:^ by Franeia Horne^ M.1>. 8yo* 
Edhihni^h, 1756. 

''Chimie MinMe et Analyaea de Snbatanoea Min^ralea:'' by 
M. P. Berth ier. 8vo. Fteia» 1885. 

''Description of Chemiatry by J. F. A..Gottling. 8yo. 
London, 1791. 

"Course of Chemiatry by M. Lemery. 8to. 

" Pyritologia i or, a Histoiy of the Pyrites:'' by J. F. Henekel. 
8vo. London, 1757. 

"Be PAnalyae des Corps Inorganiques by J.J. Berxeliua. 
8to. Paris, ISar, 

"Leetmea on Chemiatry, read at Qn/a Hospital, by William 
Babington, Alex. Marcet, and W. Allen.'^ 8to. London,1816. 

"Chemical Lectorea, delivered at Guy'a Hospital, by W. Allen, 
John Boatock, and Arthur Aikin. 8vo. London, 1822. 

"Elementaof the Art of Dyeing:" by M. Berthollet. 8vo. 
Bdinburgb, 1792. 

"Recfaerehes snr les Bois:'' by M. Eugene Chevandier. 8yo. 
Paria, 1844. 
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'^SleiKieiits of Chymistry:" by M. Macquer. Vols. I and 2. 
Svo. London, 1758. 

Elements of Chemistry ^* by Joseph Francis Jacquin. 8?o. 
London, 1803. 

Experiments on Animal Heat r'^ by A. Crawford, M.D. Svo. 
London, 1788. 

Experiments in Chemical Philosophy:*' by Bryan Higgins, 
M.D. 8yo. London, 1786. 

''A Treatise on the Nature and Properties of Air ^* by Tiberias 
Cavallo, F.B.S. 4to. London, 1781. 

''Complete Works on Chemistry:^ by J. Radolph Glauber. 
Folio, London, 1689. 

From Dr. Faraday. 

*'Oii the Object of the Salt Condition of the Sea:" by E. J. 
Chapman. From the Author. 

"A Dream of the New Museum." From Dr. Daubeuy. 

Gustav Magnus and Charles Gerhardt were duly elected 
Foreign Members of the Soeiety. 

Coramunications were read :— 

On the Preparation of Strontium and Magnesium by A. 

Matthirssf n , ?h 7). 

^'On the Preparation of Lithium by Professor Buuseu. 

Dr. Long staff delivered a discourse "On the Explosion at 
Gateshead in October 1854.'' 



June 18, 18j5. 
Dr. W. A. MiLLEB, President, in the Chair. 

The following dcmations were announced : — 

The Journal of the Society of Arts from the Society. 
"The Literary Gazette ^* from the Publishers. 

The following papers were read : — 
On the Col'.nir of Chloride of Copper in different states of Hy- 
dration by J. H. Gladstone, Ph.D., F.R.S. 

"On the Proximate Constitution of Chemical Compounds:^' by 
John Joseph Griffin. 
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NOTICES 

01 

PAPERS CONTAINED IN OTHER JOURNALS. 
By Henry Wattb, B.A,, F.C.S. 



Mcporft on tke Sapplr ml Spirit mf Wine Vlrce ttvm Btttjr, tmr Um in the 

Arts wmM. HMraftutBTCik 

Bj ProfcMon «;raliam, Hofmiinii, aud Reawood. 

mnoasBD lo ihk ceaibxait ow tSLum nmnm. 

Sir, — We have now the honour to report on the practicability of 
supplying for commerciai purposes, a mixed spirit free fium duty, 
without injury to the revenue^ — a sabject proposed to ui for inveBti- 
gation in yonr letter of March 25, in the foilowing terms ^>— . 

The attention of GoTemment has for some time been directed to 
the importance of allowing spirit of wine, free of duty^ for use in 

the arts and manufactures. In order that such a privilege may be 
granted with f«atety to the revenue, it is absolutely necessary that 
means should be devised by which such spirit may first be rendered 
nnfit for human consumption. It is also indispensable — Ist. That 
spint, after beiu^ thus treated, should still be so pure as to be 
generally aYailable for the purposes to which it is applied in the 
arts or manufactttres. 2nd. That it should not be capable of puri- 
fication by any simple process of rectification or otnerwise^ so as 
to be made palatable by the addition of sweetening or fiavouring 
ingredients. 

" It is also highly desirable, that while the mixed spirit should be 
rendered as offensive as |)OS8ible to the taste or smelly no decidedly 
poisonous properties should be communicated. 

"Some preliminary inquiries have been made into tins subject. 
Mr. Phillips, one ol uur surveying-general cxaniiaers, has suggested 
a substance to be miied in certaiQ proportions with spirit which 
would interfere very little with its use in the arts, while it would 
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reader it highly impdatable^ although not unwholesome. Dr. 

Hofmann, as yon are aware, has made a nuniber of experiments on 
spirits mixed in the manner suijgested, and obtained very promising 
results. It is therefore desirable that the subject should be more 
fully investigated. 

" With this view, your attention is directed to the points already 
indicated, viz. : — 

''Whether and by what means, spirit produced in the ordinary 
mode can he rendered so offensive to the taste or smell, as to make 
it unfit for human consumption as a beverage, without materially 
impairing it, either for the manufacture of ethers, or as a solvent of 
gum-resins, or for any of the purposes in the arts to which it is 
usually applied. 

Whether, and to what extent, the mixed spirit would resist any 
process for its purification, or might be so compounded as to make it 
palatable ? 

" To what branches of the arts or manufactures it would be safe or 
desirable to limit the privilege of using such mixed spirit? 

'* In !what manner, under what superintendence, and with what 

precautions, the spirit should be mixed ? 

The Board will also be glad to hear of any suggestions of a 
practical nature, although not falling wnthin the scope of this com- 
mission, which may occur to you in the course of your investigation/* 

Of the volatile substances which first suggested themselves ps 
proper to be added to alcohol, in order to attain the object proposed, 
the greater number were soon eliminated as unsuitable, upon a close 
consideration or actual trial of their properties. 

Sulphide of ethyl, and volatile 8ulphur*oompounds analogous to it, 
communicate their repulsive taste and odour when they are added to 
alcohol, even in a proportion so minute as 1 to 100,000 ; and are not 
removed from the alcohol by rectification or filtration through charcoal. 
But the sulphide of ethyl was easily separated from the alcohol by 
means of distillation, after the addition of a little alkali, which is 
conclusive against its use. 

The neutral volatile oils or csrseiices arc too easily removed from 
alcohol by means of dilution with water and distillation. The same 
objeetbn applies to ordinsry ether snd to the compound ethers of all 
daases, the compound ethers being further readily decomposed by 
distillation with an alkali. 

The mixed oils* procured from wood and various other organic 
substances by the agency of destructive distillation, promised better 
results. The liquid distilled from caoutchouc, and known as Caovt- 
chicene, which is distinguished by a powerful and highly characteristic 
odour, has the advantage of being composed entirely of neutral 
hydrocarbons, and is therefore not likely to be acted upon by either 
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acids or alkalies. These hydrocarbons are alio of various degrees of 

volatility, some of them boiling at a lower and some at a higher 
point than n1ro1>ol itself, which mw^t increase the difficulty of their 
separafioTi iKmi alcohol by the process of rectification. For experi- 
ments ill nuxmg, caoutdiicene was prepared by distilling caoutchouc 
in a glass retort, by a heat gradually rising to redness. The oil was 
redistilled till its tenipeiature of ebullition rose to 250° centigrade ; 
and the portion whieh came over below that temperature, amonoting 
to about three-fifths of the original distillate, was alone employed. 
The caoutehicene so prepared, when mixed with a large proportion of 
alcohol, evaporates completely in air, and when used as a solvent of 
resins, leaves on drying an inodorous varnish. 

The proportion of caoutehicene whieh it was found most advan- 
tageous to use, was one part to 400 ) tarts of strong alcohol, or 
0*25 per cent, of caoutehicene. The spnit used in all the expe- 
riments to be described, was of specitie gravity 0'828. Such a mixed 
spirit becomes milky and opaque when duuted with water^ but 
it* is remarkable that the caontehieene exhibits no disposition to 
separate as an oil and come to the top, even when allowed to stand at 
rest for many days. Nor was the oil removed from the diluted 
-mixture by agitation with the solvents of caoutehicene, snch as 
benzole and colsa oil. Filtration of the diluted mixture through 
wood charcoal removes the oil in part, but the caoutehicene odour 
remains seemingly unreduced in intensity. This mixed spirit, when 
distilled with one-eighth of its weight of potash, still retained the 
taste and c . ] in of caoutehicene unaltered. When distilled with the 
same proporLiuu of sulphuric acid, the odour of the mixed spirit was 
slightly modified, but still remained very decided. The odour of 
caoutehicene was not removed from the mixed spirit hj chlorine. 

500 measures of this mixed spirit were diluted with 250 measures 
of water, \^hich produced turbidity, and distilled by a ws(ter*bath. 
The distillate first collected, amounting to 166 measures, was of 
specific gravity 0*86^) ; it became turbid by water, had tlie rank 
odour of caoutehicene, and was quite unpotuble. The second portion 
of the distillate, amounting to 380 measures^ of sp. gr. 0*888, was 
less offensive, but its odour was still peculiar and disagreeable ; the 
taste of caoutehicene was also sensible and persistent. This distillate 
became milky with water, and the odour was then more repulsive. 
The third portion of the distillate, which contained all that remained 
of the alcohol, amounted to 62 measures of sp. gr. 0*955. It was 
turbid, from the moi < fixed oils having distilled over, and possessed 
the strong taste and odour of caoutehicene. 

The second distillate, described above as amounting to 3S0 measures, 
of sp. 0*888, was again diluted with half its bulk of water, and re- 
distilled at 212*^. The first portion of disliliau , amounting to 166 
measures, of sp. gr. 0 893, hecame very turbid with water, aud had 
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a highly decided odour tmd flftVOUr of caoutchicene, becoming insup- 
portable on the tongue after evaporation of the alcohol. The second 
portion of the distillate, ainonntinir to 177 measures, of sp. gr. 0 930, 
was still decided I V marked by the odour of caoutchicene, particularly 
on dilution, when it became only slightly opalescent. This, which 
was the most highly purified portion of the distillate^ was evidualiy a 
spirit which woald not be saleable as a beverage. 

In another experiment, 500 meaamea of the mixed spirit eontainiiij; 
caoatchieene were first distilled, and 420 measnies drawn off. This 
distillate became turbid with water and had the offensive odour of 
caoutchicene. Mixed with half its bulk of water, the liquid was redis- 
tilled and three fractions collected. The first distillate, amounting 
to 182 measures, of sp. gr. 0-875, became mi1l:y with water, and 
retained the. repulsive odour and tRste of raoiitchiceuc in a striking 
degree of intensity. The second IracLioii, amouutiug; to 297 measures, 
of sp. gr. 0*905, became opalescent with water, and had a distinct 
odour, not very unpleasant, and a taste allied to that of a mintby 
essential oil. The odour and taste became move highly maorked on 
the addition of water. The third diatillate, amounting to 288 
measures, of density 0*987, and very aqueous, was offensire in taste 
and odour. 

The second fraction above, which was the most highly purified 

portion of the liquid, was itself submitted to a new distillation, and 
brought over in three portions of sp. jjrr. 0*865, 0'8(j(>, and O'DOo 
respectively. All of tlxem retained a decided tlastc and odour of 
caoutchicene. 

These experiments show that much of the caoutchicene in the mixed 
Spirit can be separated by repeated distillations, but 'that a portion 
adheres to the alcohol with considerable pertinacity. Enough of the 
caoutchicene appears to he retained in all circumstances to render the 
alcohol unpalfttable as a beverage. On the other hand, the intense 
and disagreeable odour of spirit so mixed would considerably limit 
its applications. The odour woidd not be tolerated in dvvelling- 
house.s, nor in shops and warehouses frequented by the public, and 
the me of the mixed spirit would probably therefore be confined to 
nuuulactories. 

Our attention has been particularly directed to wood-naphtha 
(crude pyroxylic or methylic spirit) as the substance to be added to 
alcohol, by the previous experiments of Mr. 6. Phillips and of 
Br. Hofraann on the use of that liquid. The application of crude 
wood-naphtha depends partly upon the empyreumatic oils which it 
contains, and partly upon the methylic spirit and other substances 
iniscible with water, which constitute the mass of the liquid. It was 
iu( rssary to examine separately the inHuenee of these two classes of 
constituents, and first of the enij)yreuinatie oils. 

In one scries of experiments, a specimen of the oils which had been . 
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separated from wood-spirit in the process of parifying that liquid^ 

was used as the flavouring substance. Two per cent of these oils were 
dissolved in spirits of wine. This mixed spirit li ad the strong charac- 
teristic odour of crude wood-nnphtha, became milky when mixed with 
water, aud was highly unpalatable. 

When this mixed spirit, without any addition, was sirtiply distilled 
by the heat of a water-bath, a small quantity of a dark-brown tarry 
matter was left behind in the retort^ and the proportion of tnls in the 
distilled spirit was greatly ecdaeed. The mixed spirit appeared to be 
farther purified wlu n distilled from anhydrous sulphate of copper, 
from the protosalphate of iron, or from persulphate of iron. But 
none of these distillates was potable, and all became turbid with water. 
The flavour of the same mixed ''pirit was improved hv di-^tillation with 
one-eighth of itn weip;ht of snlplmric acid, but the liquid was still not 
potable. AVheu the last distillate was again rectified from one- 
twentieth of its weight of potash, the rank odour of the oils dis- 
appeared in a great measure, the odour now retained resembling that 
of beniole. An attempt was made to remote the odour last described, 
by diluting the liquid with water, and passing it in the state of 
vapour over animal charcoal ; but the liquid still retained the bepiole 
odour, and was precipitated by water. 

The greatest amount of purification was obtained by distillation from 
potash or lime, the allvali keeping back the creosote ; but the mixed 
spirit still retained the tarry smell of benzole, and was turbid with 
water. When the mixed spirit so far purified by means of alkali was 
diluted with water and again distilled, the first half of the new distil- 
late was turbid with water, and even formed a layer of oil ou the 
surface. But the second half of the distifiate did not become turbid 
with water, showing that the benaole product cornea off first. This 
last portion of the alcohol appearing to be restored to a fair degree of 
purity, it became doubtful whether much dependence could be placed 
upon the oils of wood-naphtha, for the purpose of mixing, apart from 
the mcthylic spirit of the naphtha. An experiment was made with 
pure benzole itself, mixed in the proportion of one part of benzole to 
ninety-nine parts of strong alcohol. A consHiLi alile portion of benzole 
was separated from this mixture by dilution with water, the benzole 
forming an oily tilm on the surface of the hquid. The liquid, how- 
ever, continued milky, and retained a strong odour of benzole. When 
this mixed spirit was diluted with three times its volume of water^ and 
slowly rectined, the first part of the distillate contained much benioley 
and became milky with water ; while the second half of the distillate 
did not become turbid with water, and appeared to contain very little 
benEole. This result affords a very strong presumption that benzole 
is removable by rectification from alcohol when diluted with water. 

Three additional and still more extensive series of experiments were 
made by means of different varieties of crude wood-naphtha, as this 
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substance varies considerably in composition. Two of the varieties 
were procored from Messrs, Tttrnboll and Co., of Glasgow, one of 
wMch was described as " of full strength, but concentrated without 
destroying the oils the other described as taken at an earlier 
stage of the process, half strength, and containing more oils than the 
last." The third material operated upon was a mixture of strong 
alcohol with live per cent of crude naphtha, prepared at the laboratory 
of Inland Revenue by Mr. Phillips. But after what has been 
already said it is uuuecessafy to enter iuto the details of these experi- 
ments, as the results were similar to the tirst series. The oils were in 
a great measure removed from the mixed spirit by simple distillation, 
or by distillation from potash, and the distilled spirit was chiefly 
characterised by the taste and comparatively mild odour of methyhe 
spirit or pure wood-spirit. The specimens became as little offensive 
as alcohol mixed with TurnbulPs puritied wood«naphtha ; and there 
appeared, therefore, to be no great advantage in using the crude 
naphtha for mixing in preference to a purer wood-spirit. The 
question reduced itself to the applicability of pure wood-naphtha for 
the object in view. 

The wood-naphtha hereafter used fur mixing with alcohol was of 
the comparatively pure quality in which it is supplied to the public 
by Messrs. Turn bull and do., at the price of 8«. 6^^. per gallon. 
This wood-naphtha was nearly colourless; it mixed with water without 
becoming turbid in the least degree, and contained no more than a 
small trace of the oils which give a rank and repulsive odour to many 
specimens of wood-naphtha. The odour of this purified wood- 
naphtha was not disagreeable, although well marked and eharactcnstic, 
being due pniu ij)ally to methylic spirit. The specihc gravity of this 
naphtha was 0 815, and its boiling point 151° F. When thoroughly 
dehydrated by being distilled three times from half its weight of 
anhydrous sulphate of copper, one gallon of the liquid gave by frac- 
tional distillation the following series of liquids, each amountmg to 
about a pint 

1st cUatiilate of Bp. gr. 0 8067 j boiling point 143-6° F. 
2rid „ „ 0-8047 „ 143-3° „ 

3rd „ „ 0-8031 „ 146 0° „ 

4th „ „ 0-8028 „ ' 146-&*> 

6th „ „ 0-8016 „ 148*» 



>9 



64 „ „ 0-8008 „ 150° „ 



o 



7th „ „ 0-8009 „ 151 

8th 0-8015 151° 



>9 



Fractions 1 and 2 distilled asain together from anhydrous sulphate 
of copper, retained the low b(miug point 143*5^, and had the mean 
density 0*8057, which is a liquid possessing the lowest boiling point 
that has been assigned to methylic spirit, but with a somewhat higher 
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rsifie gmvity^ the specific gravity of pure methylic spirit being 
at 0*800. None or the fractional portions appears to oe a single 
substance. The methylic spirit is probably accompanied in the earlier 

feictions with acetone of sp. gr. 0 792 and boiling at 132*8°, and 
acetate of methyl of sp. gr. 0'908 and boiling at 144^ ; while some 
third liquid, of which the nature is unknown, must be present to 
impart the high boihng point combined with a low specific gravity 
which distinguishes the later fractions of tlie distillate. 

The presence of iive per cent, of tliis ])uritied wood-nnphthti in stronc; 
alcohol is easily recognised by its taste and odour, and is more than 
aofficient to render spirit anssleable as a beverage, as has been ascer« 
tained upon good authority. At the same time the odonr of the 
mixed spirit on evaporating in air is by no means offensive. In 
solvent power such a mixed spirit is undistinguishable from pure 
alcohol ; and varnishes made by means of it dry readily and acquire 
no odour or peculiar character from the menstruum. Farther, no 
practicable means of separating the methylic spirit atraiu and reeover- 
ins; the spirit of wine in a state of purity and suitable as a beverage, 
appear to exist ; while the substance which destroys the potability 
of the mixed spirit, without impairing its value for many useful 
purposes, is not itself pouionouB or unwholesome, — wood-naphtha, as 
IS well knownj having been used to some extent in medicine. The 
purified wood-naphtha appears indeed to be singularly well adapted 
for the preparation of a mixed spirit such as the Government desires 
to supply duty-free to manufacturers. At the same time, a mixed 
spirit containing ten per cent, of the purified wood-naphtha appears to 
be preferable to a five per cenf. Tnivfure, from the srreater faeilitv of 
recognising the wood-naphtha in the larger proportion, part icnhirly 
when disguised by the presence of other volatile and odorous substances. 
A ten per cent, mixture might therefore be issued in the first instance, 
and the proportion of wood-naphtha be reduced at a later period, if it 
was found that the change could be made with safety to the revenue. 
It is accordingly a ten per cent, mixture which we have had tested for 
the various useful applications of alcohol^ because if this mixture 
was found to meet the requirements of trade^ the suitability for the 
same purpose of any mixture containing a less projwrtion of wood- 
naphtha might be easily assumed. 

Although wood-naphtha (methylic spirit) and alcohol are of unequal 
volatility, there being a difference of about thirty drfrrces between 
their boiling points, yet no sensible separation of these liquids can be 
effected by distillation. Botli the five and ten per cent, mixtures 
described were submitted to fractional distillation ; but wood-naphtha 
was found in all the fractions. Even the last eighth portion of the 
five per cent, mixture, which was not distilled over, but was left 
behind in the retort, contained abundance of wood-naphtha, the more 
volatile oonstituent. In another experiment^ to be described in the 
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sequel, rectificatbn repeated aeronl times failed equally to elimiDate 
llie unalkst portioii of pore me^hy^ spirit from the mixed spirit. 
The reason of this is^ that alcohol which boils at the higher temperataie 

has a denser vapour than methylic spirit, in the proportion of 1*600 
to 1 '125. The less volume of alcohol vapour which distils over at the 
boilings point of the mixed spirit is compensated for by the greater 
weight of that vapour, so that the proportion between the con'-htnents 
of the mixed spirit appears to be little, if at all, disturbed durmg the 
progress of the distillation. ' 

The similarity in chemical coastitutiou of methylic spirit and 
spirit of wine, both being alcohols, is attended with a remarkable 
aiialogy in properties between the two substances, which appears to 
render their separation biochemical means also a problem of great, if 
not insuperable, difficulty. 

Methylic spirit forms a solid crystalline compound with chloride of 
calcium, — a property which is taken advantage of in purifying methylic 
spirit, for scientific purposes, from the other liquids by which it is 
aetonipaiiied in wood-naphtha. Our mixed spirit being first carefully 
dehydraled by means of sulphate of copper, and reduced to a specific 
gravity of 0 801, was then mixed with chloride of calcium, in excess, 
so as to form a thin paste, and diatilled by a water>bath heat. 
Mediylic spirit was eaaily diaeemible by its odour in the distiUate 
which came over ; so that the presence of ordinary alcohol in a large 
relative proportion appears to prevent the combination of methyfie 
alcohol with chloride of calcium, or to decompose such a compound 
when formed : for ordinary alcohol, as well as methylic alcohol, has 
a considerable affinity for the suit in question. When water was sub- 
sequently added It* the chloride of calcium nearly dry in the retort, 
and the heat renewed, a liquid came over which posses^^ed a peculiar 
and disagreeable odour, but appeared to be chiefly composed of 
ordinary alcohol. Tiii:^ liquid should have been methylic spirit if the 
experiment of separation nsd been successful. 

The attempt was also made to purify the alcohol of our mixed 
spirit horn its aceompanying methvlic spirit, by passing the vapour of 
tne two liquids through a long glass tube oontaining fragments of 
chloride of calcium, which was kept at a temperature of 212^ during 
the experiment. No absorption, however, of the methylic spirit by 
the chloride of calcium occurred, but the salt remained unaltered, and 
the alcohol distilled over and condensed with its original proportion 
of methylic spirit. 

Several experiments were also made on the oxidation of the mixed 
spirit by means of various proportions of the mixture of bichromate 
of potash and sulphuric acia, with the view of oxidising and removing 
the methylic spirit ; but without success. The oxidation products were 
aeetic acid ana formic acid, accompanied by much aldehyde, and indi- 
cated tiie deeomposition of the alcohol air well as of the methyUe spirit. 
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Sulpbnrie add is very OBefdl for dneovering the presence of oommon 
alooliol when mixed with wood-spirit, from the ready production of 
ordinary anlphnric ether. But for the convene problem of separating 
a amatt proportion of wood-spirit from a large proportion of alcohol^ 
sulphuric acid appeared to be wholly inapplicable. 

Oxalic acid employed to etherise thv mixed spirit sccmerl at first to 
promise better results, as the metliylic oxalic ether appeared to form 
more easily than the correspoiidiiig ethylic ether. After the cohoba- 
tion of the dehydrated mixed spirit with oxalic acid iur several hours, 
the liquid which came over on distilling, was alcohol with the propor- 
tion of methjrlic spirit apparentlv considerably reduced. This alcohol 
always contained portions of the oxslic ethers, and was liable to 
become acid from the gradual decomposition of these ethers. The 
flavour of the methylic spirit, which is at first covered by the rum-like 
flavour of these ethers, would no doubt come out with time, and proT^ 
as usual, highly disag^reeable. No economical proce«!« for the purifi- 
cation of the mixed spurit couH, we believe, be fouuded on the action 
of oxalic acid. 

The coaclusion from much investigation is, that the removal of 
wood-naphtha from the ten per cent, mixed spirit, aud tiie restoration 
of its potability by any simple and economicid process, is a most un- 
likely occurrence. Yfe a{)prehend no danger whatever to the revenue 
from this source. The mixture of spirits of wine with ten per cent, 
of purified wood-naphtha or methylic spirit, which we commend, 
may be designated methylated spirit for convenience. 

The quantity of wood-naphtha which can be commanded appears ta 
be amply suf?icient for the new contemplated fl]>pl!eation of that sub- 
stance. Wc arc indebted to Mr. John Turn bull for his valuable 
opinion on this point. " My calculation regarding wood-spirit,^^ that 
gentleman states, " is a produce of two gallons and a half from a tun 
of average dry wood, and the production of the United Ivmgdoni 
amounta annually to 66,000 gallons. This I take as the proceeds of 
nineteen manu&eturers of pyroligneous acid : although yon must re- 
ceive it as a rough guess, still I believe it is not very tve from 
truth." Much wood-naphtha is also attracted to tms country from 
the continent, owing to the high price which that liquid obtains here 
as a substitute for alcohol. 

We have been favoured with the opinion of Mr. G. Smith, of 
Whitechapel, one of the most extensive London distillers, on the 
application of our methylated spirit as a beverage. He pronounces the 
methylated spirit to be quite unfit for the use of the rectifier. He 
believes also that publicans would never use such a spirit for mixing 
with their liquors, even in a small proportion. A mixture of giu 
with one-eighth part of the methylated spirit was found to be 
nauseous and unpalatable. In gin mixed with one-sixteenth of me- 
thylated spirit, the flavour of the latter was still very strongly marked* 
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In gin with one part of methylated spirit in thirty*two, the flavour of 
the methylic spirit became faint, bnt it was atill perceptible in a mix • 
tore of one to sixty-four. The largest proportion of the methylated 

spirit which it was thought a publican might venture upon adding to 

hh i^in was one in thirtv-two. No\^ , the saving to him would be the 
same fraction of the spirit duty, or pru{)orti()ii uf 6s. 2(1. per gallon, 
the duty on spirits of the strength of iriii — that is, a piotit nf 2\d. 
per gallon. So small a profit would be no compensatioti iui the 
tleterioratioa iu the quality of the gin. The disagreeable odour of the 
methylic spirit is brought out strongly on mixing the gin with hot 
water.' 

The eonsumption of sweetened and highly-fla\ ourcd cordials appears 
to be greatly inferior to that of gin ; a publican in large business, who 
may retail 1200 gallons of gin per month, not disposing of moi*e than 

ten or twelve grallons of cordials in the same time. The substanees 
chiefly u^v] in tlavourinii; cordials arc caraway, cloves, and aniseed. 
The methylated spirit could not be used for any of these liquors. 
Indeed, from their being generally made use of to give an extmipore 
flavour to giu at tiie option of the customer, more than usual atten- 
tion must be paid to their own purity of flavour. 

The flavour of brandy is too delicate to be tampered with, by the 
addition of the smallest proportion of methylated spirit. The addition 
of the latter sabstance to whisky would require to be guarded against, 
from the predilection of the consumers of that spirit for a smoky 
flavour. An experiment has been related to us m which methylic 
spirit was employed for the sake of its flavour by a Srotch distiller, 
and mixed with spirits in the minute pro])ortion of one i:all<Mi ti) HHM) 
giallons. The flavour, although not objected to in the whisky n hcn 
newly mixed, became rank and disagreeable in the course of two 
months. The mixing of methylated spirit with that low 'quality of 
rum known as Leeward Islands rum, is also to be apprehended^ from 
the great impurity of that spirit, which would render any additional 
contamination less obvions to the palate. But when the liquid is 
deliberately examined, the presence of methylic spirit could not escape 
detection. 

Strong alcohol of not more than 0"830 specific gravity should be 
employed as the basis of the methylated spirit. As the uniformity in 
quality of the wood-ua}»htha employed for nuxing is important, it 
should be approved of by the Excise, and also added to the spirit 
under the inspection of an excise officer. It appears to us that it 
would be proper to mix the spirit in the distillery, and to dedare 
illegal the poBsession of the methylated spirit by a rectifier or 
publican. The retail sale of the methylated spirit would then fall 
into the hands of oilmen and druggists^ who would be supplied 
directly by the distiller, or through tlie agency of a wholesale druggist 
or dryaalter. 

VOL. Tin. — NO. zxx. K 
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Although it appears scBTcelv prohable that the methylated spirit 
will ever find its way into public-houses, it is, neverthelesB^ desirable 
to possess means by which, in cases of niisa]iplieatioD, the presence of 
wood-naphtha could be readily detected and proved in the suspected 

liquid. The nutliylated s[)irit which was operated upon consisted 
of uincty tiu asures of spirits of wine, of density (?*828, mixed with ten 
measures of wood-spirit of density 0 815, and liad n flcntsity of 0-823, as 
has been alreatcd stated, and boiled about 170". Wheii the methylated 
spirit was deprived of all water, by distillation from anhydrous 
sulphate of copper, it boiled at 169^. These temperatures are both 
very sensibly under 172^*5, the lowest temperature at which absolute 
alcohol or any mixture of pure alcohol and water can boiL The 
possession by a sample of spirits of a lower boiling point than the last^ 
would indicate sophistication, particularly if the low boiling point was 
retained after rectification of the spirits from sulphate of copper, and 
the fact would sugi^est the existcQcc of wood-uapktha in the spirits. 

The attempt to identify wood-naphtha in spirits by means of 
chemical tests, must obviously be attended with great difficulties ; for 
the very applicability of wood-naphtha for the purpose of producing 
an unpotable misture which can he given to the pubUc without fiear of 
endangering the revenue, excludes the possibility of an easy separation 
of the two substances ; and it m«f be at once stated that the experi* 
racnts made with the view of findmg an efficient chemical process for 
the identification of methylio spirit have been unsuccessful, and 
deserve to be noticed chiefly as affording additional illustrations of 
the safety of the mixture which is ])roposed. Fortunately, methylic 
spirit, even when highly puniied,-'^ so as to beenuie dt prived of all the 
tarry and cmpyrcumatic smell which it aeneially exhibits, possesses 
so characteristic and persistent uu odour and taste, that ai'ter a little 
experience it is not difficult to detect its existence, even when it is 
highly diluted or masked by the presence of other flavours. 

Among the properties of the two alcohols on which possibly -a 
separation might be founded, the different volatility of the two liquids 
at once suggested itself : absolute boiling alcohol at 1 73° Fahr., whilst 
absolute methylic spirit boils at 143° Fahr. In order to test this 
process, half a irallon of the methylated spirit was submitted to distil- 
lation at a compai Htivrly low temperature, and in an apparatus which 
allowed tlie less \ulalile liquid to condense. The first quart which 
passed o\ cr was again distilled, the first part being collected apart, and 
so on, until at last one-sixtcentii oi Liie original bulk of the liquid 
was obtained as the most volatile portion. This liquid was repeatedlv 
distilled over anhjrdxous sulphate of copper to remove any water which 
it might retain; it was found to boil between 168Pand 169^, showing^ 

* By convcrt^iuu into methjl-oxalate, docomposing this substance by ammonia, 
concentrating the reprodooed tiriiit, and wctifjring oyer anhjdroiu atJphm cf copper, 
whiohrataini alao the ammonia. 
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' tliat tlie fluetbylic spirit had been seaireely eonoeniratod by thb proeess. 
Tfaii fiict> which at the first glance appears contrary to genMl ezpe- 
rieneey ham been already czpkdned; it is dac, to a certain extent, to 
the difference of the mponr-densities of the two alcohols ; for it is 

obvious that the smaller amount of alcoliol-vnponr which forms during 
distillation, on ncrount of the higher boiling ponit of alcohol, must be 
compensated wirlim certain limits by the greater weight this vapour 
possesses when compared with that of an equal bulk of methy lie spirit 
vapour. 

The isolation of the methylic spirit by a series of fraetional distil- 
lations ha?ing proved impoasible, the mixtoio was now boiled for 
aeveral honrs with dehydrated oxalic aetd^ in order to produce the 
oxalates of metbvl and ethyl. Tlie differenee in the boiling point of 
the two ethers (363°— 321=42^) is not much greater than that 
which is observed with the alcohols from which they are derived. 
Ovalate of methyl being at the common temperature a solid crystalline 
substance, while oxalate of ethyl (true oxalic ether) is a liquid, it was 
hoped that the fractionation of the mixtru-e of the two ethers might he 
. , more successful, and that by repeated distillation ai iiist a product 
might be obtained in whieh the more volatile methyl-ozalie ether 
shoold predominate to such an extent as to crystallise. Experiment^ 
however, showed that the pretence even of a minute quantity of the 
former ether prevents the latter from assuming the solid form. 

In studying the action of oxalic acid upon the methylie spirit^ it 
had been observed that if a smaller amount of oxah'e acid be used than 
is Tipccssary for tlie etlierlsahon of the entire quantity of the imxtnre, 
the methylic spirit appeared to be converted into ether witli i:re?iter 
facility than the alcohol. Experiments were accordingly made with 
the view of isolating the methylic spirit by means of this reaction. 
The mixture was partially etheriaed by oxalic acid, and then submitted 
to distillation in order to separate iSae alcoihol which had not been 
aeted upon by the acid. The residuary liquid, consisting chiefly of 
meihyl-oxalic ether, was decomposed by distillation with water. The 
reproduced spirit certainly contained a larger amount of methylic 
spirit than the original mixture ; nevertheless the quantity of alcohol 
which it retained was so considerable that the advantnpres plained by 
the pi-ocess did not appear to be in proportion to the amount of time 
and labour which lU practice requires. A further concentration 
inight be obtained by a repetition of the pmcessj but this would 
render it so tedious and tronblesome an operation as to prednde the 
possilnlity ol using it as a routine test lor the purpose of recognismg 
the presence of imstiivlie npirit in a snapected liquid, slthough the 
process might he availshle for identifying and isolating that aubstanee 
in cases of dispute. 

Tender the influence of oxidising agents, methylic spirit furnishes, 
together with other products, a considerable amount of formic acid. 
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whilst alcohol under these circamatancea yields principally aeetie ' 
acid. Formic and acetic acids, although dowdy allied in eompositioii 
and general characters, still offer a greater number of points of diffe- 
rence than tlie two alcohols which they represent. Formic acid may 
be readily distinguished from acetic acid by the facility with which 
the former precipitates the metal'? from the solutions of the more 
easily reducible metallic oxides, such as oxide of silver or oxide of 
mercury, which are not affected bv acetic acid. Unfortunately this 
method of testing became inapplicable, since it was found liiut alcohol 
free from methylic spirit, when snbmitted to the action of o^dising 
agents^ invariably yields, in addition to aldehyde, which can be 
resinified and removed by potash, a small qoantity oi formic acid; ao 
that the presence of fonnic acid among the products of oxidation of 
a suspected liquid cannot ^ith certainty be regarded as an evidence of 
the existence of methylic spirit in the original liquid. 

It is well known that ordinary aleohol, when heated with an excess 
of concentrated sulphnric acid, furnishes, in nddition to sulphurous 
acid, a considerable amount of oletiant tras. Methylic spirit, under 
the same circumstances, gives rise to the formation of a heavy oily 
liquid, which is insoluble in water, and consists chiefly of the neutral 
sulphate of methyl. The same liquid was obtained, together with 
oldiant gas and sulphurous acid, when the methylated spirit was dis- 
tilled with eight or ten times its weight of com iit rated sulphuric 
acid. But on careful examination, it was found that alcohol alone, 
when submitted to similar treatment, yields likewise, in addition to 
olefiant gas, the chief product of the reaction, a small quantity of oily 
products (heavy oil of wiue, kc.) ; so that the production of an oily 
substance from a suspected liquid by the action of an excess of sul- 
phuric acid ceases to be an indication of the presence of methylic 
spirit in such liquid. , 

The aetion of sulphuric add upon the two alcohols produces a very 
different result if the latter are in excess. Alcohol and methylic spirit 
under these circumstances exhibit the same deportment, the former 
yielding ether (common sulphuric ether), while the latter is converted 
into methyl-ether. It is, however, wdl known that the etherisation 
of common idcohol proeeeds with far greater ease than that of me- 
thylic spirit. Aeeordingly, the methylated spirit was submitted to the 
ordinary continuous ethcnsatiou-process (ten parts of wood-spirit 
being successively exposed to one part of sulphuric acid). It was 
expected that after the evolution of the ether capable of being formed 
under these circumstances, the methylic spirit would remain behind 
as sulphomethylie add. But the residue, neutralised with lime and 
distilled with water, or with solution of potash, furnished no spirit, 
but an aqueous liquid in which no methylic spirit could be detected. 

When anhydrous baryta is dissolved in dehydrated methylic spirit^ 
a combination is formed, which crystallises in lustrous needles, |ind 
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conakto of equal cqtuvdents of methylic spirit and baryta. This 
sabstanoe was found to resist the action of water i even when boiled 
with water, it gave up no methylic spirit. It was possible that 
alcohol might di£fer in this respect; bntalthongb no crystals were 

observed, nevertheless a similar compound, with analogous properties, 
appeared to be formed, a solution of anhydrous banta in abso- 
lute alcohol^ when distilled with water, yielding scarcely a trace of 
alcohol. 

Lastly, a few experiments were made with the view of establishiug 
the presence of methylic spiiit in alcoholic mixtures by the dark 
yeUowish-brown colour wood-spirit assumes when left for some time 
m contact with either solid hydrate of potash or soda. But it was 
found that the brown colour assumed by uietbylic spirit was only 
little more intense than that which alcohol shows wnen similarly 
treated. Moreover, it seems to be chiefly due to the impurities, the 
colouration becoming less and less marked the greater the care 
bestowed upon the purtiication of the methylic spirit ; the pure 
methylic spirit obtained by decomposing methyl-oxalic ether show- 
ing, within a iiioderate time, no colouration whatever, either wiivu 
left in contact in the cold, or when boiled with solid hydrate ol 
potash or soda. 

The prmcipal uses to which spirit of wine is, or may be, applied, 
independently of its use as a beverage, appear to be the following : — 

As a solvent of resinous substances, which, when thus dissolved, 
are used in the manufacture of liats, and otlierwise as varnishes. As 
a solvent employed in the manufacture of many chemical preparations, 
including the alkaloids and other organic products, which are prin- 
cipally used in uiedieine. F«h' the production of etiier, chlonii ;rni, 
sweet spirit of nitre, ^aud iuimmatiug mercury. For bunnu>^- in 
spirit-lamps as a source of heat, and for mixmg with oil of tur- 
pentine or other hydrocarbons for burning in lamps as a source of light. 
As a solvent and menstruum for administeriiig the active constituents 
of animal and vegetable substances used in medicine in the form of 
tincture, spirit, &c. As a solvent of essential oils and other odorous 
substances used in perfumery. 

1. Spirit of wine is largely used for dissolving the resins employed 
by hatters and varnish-makers. 

In the manufacture of hats^ shelhic, dissolved cither in spirit of 
wine or in impure methylic spirit (known as wood-naphtha}, is used 
for giving stiffness and elasticity to the felt or other foandation of 
the hat, and for causing the adhesion of the nap. When wood- 
naphtha is used for this purpose, it is necessary to make a selection 
of those commercial samples which are found to be most suitable. 
Some varieties of wood-naphtha are imperfect solvents of the resins, 
and are therefore inapplicable for the purpose ; but even among those 
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Monplet which firefly 4iHolve the remnn, Ibm ia nioeh difference in 

qoaUtv, couiDiercifU methylic spint heiog always a mixed and very 
vanabU product, soipe of the eooatitnents of which exert an injurious 

effect in the varnishes made with it. Spirit of wine is preferred 
to wood-naphtha for bat-making, being, in the state in which it is 
met witli in commerce, more uniform in quality, and less confiimi- 
natcd witli ioreign matters. Hatters state that when the felt has 
been stitiencd with shellac dissolved in spirit of wine, the felt retains 
its elasticity after it has been dried and hardened^ without being much 
affected by atmoapherie changes or espoaun to wet, and it doea not 
readily crack or hrecj( on bem^ bent. But when the Mb haa been 
stiffened with shellac diaadved in naphtha, the hat, while it retains 
ita ati&eas, is liable to crack on being bent» and it readily loaea ita 
stiffness and elasticity when wetted or exposed to a damp atmo- 
sphere. Wood-naphtha is, therefore, nscd only on account ot' its low 
price, the quahty of the hats in the manuiacture of which it has 
been u^cd being inferior to that of hats made with solution of shellac 
in spirit. In those instances in which, from competition in price, 
the hat*maker is obUged to use wood-uaphtha, it is found necessary 
to U9e more ahellac than woqld he required if apirit of wine were 
the aolvent, in order to give the required stiflneas and ekitieity. The 
weight of the hat is thua increased, sometimes to the extent of several 
ounces, in order to compensate fpr the deteriorating effect produced by 
the naphtha. fCnglish hatters generally com] lain that they have 
to compete with foreii'in makers under a disadv^tage^ in consequence 
of the high price of spirit in this country. 

In the manufacture of spirit varnishes, which are ap})lied to other 
purjioses than that of hat-making, both spirit of wine and naphtha 
are uaed for dissolving the }■'t^i^iii3, Among the variiiaheii of this 
description are included French polish and lacquer, the oonramption 
of wmeh, as also of other spirit varnidiea» ia*very great. Yanuahea 
made widi spirit of wine are considered to be bciter in quality than 
those made with naphtha. With regard to French polish, those 
who are practically engaged in the use of thia vamiah say that when 
it is made with wood-naphtha, it is not so easily worked, and does 
not, afford so durable and servieeable a polish as that ninde with 
epnrit of wine. The disagreeable smell evolved during the evaporation 
of the wood-naphtha is also objected to, especially when the polish 
has to be applied to fuiniture in private houses, or iii ihe warehouses 
of uphol$terera which are vi^ted by customers. In the manufacture 
of lacquer for braaa and Other metaU^ and of other aofta of aptrit 
mniahj tbeve are also equally atrong objections to the use qf wood- 
naphtha aa a auhatitttte for spirit of wine. Hitherto the Fk«nch have 
been considered to eml us m lacquered gooda> which may no doubt 
be ascribed to the superiority of their lacquer, in the manufacture of 
which thf^ always use spirit of wine for diseolving the reains. Eugliah 
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manufaetureFB^ on tbe othw hand, notwithstanding the inferiority of 
'laoquer and other vamiaheB made with wood-naphtha, lue large quan- 
tities of that solvent ; in proof of which an extensive yamish-maker 
informed us that his coasumption of wood-naphtha was equal to that 

of spirit of wine. There is reason to believe that if spirit were sup- 
plied to manufacturers duty-free, the use of s])irit-varnishc8 ^vo^ihl hr 
greatly extended, and varnished ornamental woods would frequently 
be substituted for i)ainted dual. 

Among the purposes to which spuit varnishes w6uld be more 
generally applied, if spirit were cheaper, may be mentioned the manu' 
factare of paper-hangings, and especially those in which imitation 
gold leaf (''leaf metal") is nsed, which, unless protected with varnish, 
soon become tarnished by the sulphuretted hydrogen always present 
in a town atmosphere. Not only for gilt papers, however, but for 
many others, and < si)ecially those used in staircases, would the appli- 
cation of a good spirit varnish be advantageous. 

Another application of spirit-varnish would be in the producLion ot 
waterproof papers, to be used as wrapping-paper for steel "roodis^ loi 
the construction of envelopes for transmission by sea, for the uiauu- 
facturc of uiilitarv cartridges, i^-Lc. 

Amon|; tbe productions of ornamental stationery, there is a class of 
paper, with embossed patterns, originally called Morocco pa])cr, but 
which, on account of the variety of the patterns, now appear under 
the more general designation of varnished papers, which are very 
• extensively used, especially for book-binding, and for cardboard box- 
making; and in the production of these ])apers the Knglish nianii- 
facturer is at present precluded, by the high price of spirit of wine, 
from the use of spirit varnish. It is admitted that tiiis uiuiiufaeture 
would be greatly improved by the employment of spirit varnish, as 
the papers, when made, as at present, with oil varnish, are not adapted 
for exportation, on account of their habihty to become heated and to 
adhere together. 

In some of the applications of leather, tbe employment of spirit 
varnish would be a great advantage, especially in book-binding. At 
present its use is restricted by the high price of spirit to the better 
class of bound books; but its employment not only increases tbe 
beauty of the work, but serves to protect the leather; and there can 
be no doubt that, if spirit were cheaper, its use lor this purpose would 
be greatly extended. 

In the application of spirit of wine as a solvent of resiuous sub-- 
stances for the purposes already referred to, it is not necessary that 
the^spirit should be pure; but it is important that whatever foreign 
matter may be mixed with it shall volatilise without producing a 
very disagreeable odour, and that the resins shall be left, after tbe 
drying of the varnishes, unimpaired in quality and free ffoni any 
offimsive smell derived from the solvent. 
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There is reason to believe that a considemble quanity of illicit 
spirit is supplied to a certain cla^^s of hatters and varoish-DiakerSi to ' 

the injury of the revenue and of the honest manufacturer. We are 
informed that this illicit spirit is sold for about Ht. per gallon, at 

60 over proof. 

As the employment of spirit for dissolving resinous substances 
appears to he the most extensive mul important of its applications in 
the arts and manufactures, it was n^ssa^ to ascertain whetlier 
spirit mixed in the manner proposed in this Keport is applicable for 
such purposes. With the view of determining tnis pointy experiments 
were made by onrselres, and were also kindly underteken, at onr 
request^ by gentlemen practically engaged in the several departments 
of manafacture referred to. The results have folly satisfied na that 
the methylated spirit is suitable for all these applications. We are 
indebted lor rmich vahiable assisstance, in reference to this part of our 
inquiry, to Messrs. J. T. and E. Christy and Co., and Messrs. 
Cooper, Box, and Co. , hatters ; to Mr. Ilea and Mr. Hey wood, 
>amish-makers, and to Mr. Warren De la Rue. 

2. Spirit of wine is employed as a solvent in the manufacture of 
many chemical preparations, including the alkaloids and other organic 
products, which are principally used in medicine. In manufacturing 
the alkaloids derived from the cinchona barks^ spirit is used in one 
part of the proces-s. Indeed, alcohol appears to he the best and moat 
general! solvent for this class of substances. It is used in the 
manufacture of veratrine, and is required for cn'stallisinp^ morphine, • 
although this alkaloid niav he jirepared from opium ^vithout spirit. 
It has bitlierto been tlie object of English nianufHetnrers to discover 
processes for the pre]>aration of chemical products without tlie use of 
spirit, and such processes are sometimes adopted to the injury of the 
product. Spirit of wine may be advantageoasly used in the pre« 
par ation of some inorganic salts, such as protosulpbatc of iron, wmch, 
when precipitated from its aqueous solution by means of alcohol, is 
less subject to change from ( xjiosure to the air than it 19 when 
crystallised in the usual way. The resinous constituents of jalap and 
scammony which are used m medicine, are separated from the drugs 
by means of spirit of wine, and the use of tbis solvent might no' 
doubt be f^reatly extended for similar purposes with advantage. In 
some cases the manufacture of chemical products has been lost to 
English uianuiaeturcrs m consequence of the hi^h price of alcohol or 
of ether which is made from alcohol. Thus, pure tannin, the prepa- 
ration of which involves the loss of a large quantity of ether, is 
imported from abroad at a price at which it canntft be produced 
at home. Among this class of productions, involving the use of 
spirit of wine as a solvent, may be mentioned transparent soap, a 
pure and elegant preparation for the toilet, which is much used in 
those countries in which alcohol is cheap, but which, from the 
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' high price of the solvent, is but rarely made and little ased in this 
country. 

For all the purposes here referred to, the methylated spirit appears 

to be applicable. In addition to our own experiments, we have been 
favoured with a statement of results obtained by Mr. T. N. R. 
Morson, in the preparation of chemical products, and by Mr. Fears 
in the manufacture of transparent soap. 

3. Spirit of wine is used as an insrredient for the production of 
ether, chloroform, sweet spirit of nitre, and fuimmatuig mercury. 
These are important articles of mannfacture, the first three articles 
being valuable medicinal agents, and the last-named being nsed for 
making percussion caps for fire-arms. Ether and chloroform are also 
made use of on account of their solvent power, especially the former. 
Sweet spirit of nitre is used exclusively in medicine, but being a 
popular remedy, the quantity used is very considerable. We may 
state with reference to this article, that it is made by distilling a 
mixture of spirit of wine and nitric aeid, and that when properly 
prepared it consists ol a solution of a small quautity of nitrous ether 
in spirit of wine. The proportion of nitrous ether present is extremely 
variable, and in some commercial samples is so small as merely to 
impart a slight favour to the spirit, which flavour, moreover, is by no 
means dissgreeable. From information derived from those practically 
acquainted with the commerce of this article, it may be inferred that 
a large proportion of the sweet spirit of nitre now used is made fi'Om 
illicit spirit, the price at which the wholesale dealer can purchase 
sweet spirit of nitre beinir less than that at which it ean be productul 
with spirit on which t.lie duty has been paid. It is seareely to be 
expected that spirit which has been rendered permanently impotable 
can be used for niakinu: sweet spirit of nitre, as the peculuir and 
unobjectionaljlc tiavour of that c<^inpound is the pojmlar test of its 
good quality. When made with the methylated spirit, the compound 
acquires a disagreeable flavour, which is more especially developed on 
diluting it with water ; and it is impossible to recover the alcohol 
again in a pure' State from such sweet spirit of nitre. On the other 
band, the separation of pure alcohol from good potable sweet spirit 
of nitre, such as the public are accustomed to use and require, is 
attended with no difficulty. It appears improbable, therefore, tliat 
any regulations could be devised for the preparation of sweet spn-it of 
nitre from duty-free spii'it, which could be adopted with safety to the 
revenue. 

Ether and chloroform may be made with the methylated spirit, and 
when the products have been purified in the usual way they do not 
appear upon a superfieisl examination to differ from those made with 
pure spirit. Upon allowing them slowly to evaporate, however, a 
pecuHar and disagreeable odour becomes perceptible towards the end 
of the evaporation. This impurity would probably preclude their 
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application for most mcdiciiial purposes, for which they are required 
to be pure, or at least to be free from any foreign flavour either in 
taste or smell. When used as solvents, the same degree of purity is 

not generally essential, and we believe that ether ami ehloroform pro- 
duced from the mixed spirit are perfectly applicable for most manu- 
facturinG: purposes. 

Fuhijuiatui|^ mercury is produced trom mercury, nitric acid, and 
alcohol, and in consequence of the large quantity of alcohol consumed 
in the processi, the price of the product is greatly inflmmoed by the 
cost of this ingredient, 80 that the English manufacturer hastound it 
difficult to compete with those who can command cheap spirit. We 
are informed that most of the fulminating mercurv now used in this 
country is either made from illicit spirit, or is brought from the 
Channel Islaiuk, wltere the low price of spirit offers an advantage 
to the manufacturer. The methylated spirit is applicable for this 
manufacture. 

We have been aided in this part of our inquiry liy i lie information 
kindly atfoided to us by Mr. Alfred White, Mr. Ciiuries Davy, 
and Mr. F. Joyce. 

4. A oonsideraUe quantity of spirit of wine is sold by retail dealers, 
chiefly chemists and druggists, for burning in hioips as a source of 
heat, including its application for singeing horses. It is also mixed 
with oU of turpentine or other hydrocarbons for burning in lampa 
as a source of light. The methylated spirit is quite suitable for such 
applications. 

5. Spirit of wine is used as a solvent and menstruum for ad- 
ministering the active constituents of animal and vegetable substances 
used in medicine in the form of tincture, spirit, 6lc. These pre- 
parations being intended for the treatment of disease, and their 
efficacy frequently dependmg upon the association of substances 
which from long experience have been found to contribute to the 
required result, we unauthorised introduction into their composition 
of a new substance, and especially one of so marked a character as 
methylic spirit, cannot in any way be sanctioned. There is a large 
number of })harmacrutical preparations of the sort here referred to, 
most of which are made aeeordmg to formulae given in the l^lirn-ma- 
copoeias, a strict compliance with which is enjoined upon those who 
compound them. We cannot recommend the substitution of any 
mixture for the pure spirit directed to be used lu making these 
preparations. 

6. Spirit of wine is employed as a solvent of essential oils snd other 
odorous substances used in perfumery, and it is scarcely necessary to 
say that the addition of anything to the spirit imparting to it an un« 

pleasant odour must render it imiit for purposes of that description. 
The methylated spirit, therefore, cannot be used for the pieparataoa 
of perfumes. 
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7. The employment of spirit of wine in the manufacture of acetic acid 
by the German process of oxidation has been suggested as a possible 
result of the entire removal of the duty on pure spirit ; but this appli- 
cation oould not obviously be made of a mixed spirit^ such as has 

been contemjilated in this inquiry. 

8. The methylated spirit would serve for the preservation of objects 
of natural history, and also for the purposes generally to wliich alcohol 
is applied in chemical research. It would remove an im|)ediment to 
the prosecution of science in this country, created by the high price 
of alcohol, which has long been complained of. 

To recapitulate briefly the results of this inquiry — 
It has appeared that means exist by which spirit of wine produced 
in the usual way may be rendered unlit for human consumption as a 

beverage, without materially impairing it for the greater number of 
the more valuable purposes in the arts to which spirit is usually 
a[)])1ied. To spirit of wine of not less strength than corresponds to 
density 0*830, it is proposed lo make an addition of 10 per cent, of 
purified wood-naphtha, otherwise iiuown as wood-spirit, pyroxylic 
spirit^ and methylic spirit, and to issue this mixed spirit for consump- 
tion^ duty free, under the name of " Methylated Spirit/' It has been 
shown that methylated spirit resists any process for its purification^ 
the removal of the substance added to the spirit of wine being not 
only difficult, but to all appearance impossible ; and further, that no 
danger is to be apprehended of the methylated spirit being evtf COm« 
pounded so as to make it palatable. The privilej^e of nsinj* such 
mixed spirit should be open to all branches of the arts and mnnti- 
factures without restriction ; but it piay be expedient to prevent the 
aale of methylated spirit in licensed public-houses, or the ])re])ariition 
and sale of it by the licensed rectifiers of spirits. The woud-nnphtha 
employed in minng shonld be supplied by the Inland Revenue^ in 
oroer to ensure uniformity in its quality, and that substance be mixed 
with the spirit at tbe distillery, under Qoremment inspection. The 
permission to use pure spirit of wine for any purpose of manufacture, 
under a bond of security, or in presence of a revenue officer, may 
reasonably be withheld till the methylated s})irit now proposed has 
had a fair trial. It may be found safe to reduce eventually the ])ro- 
portion of the mixing ingredient to 5 per cent., or even a smaller 
proportion, although it is recommended to begin with the larger 
proportion of 10 per cent. The present supply of wood-naphtha is 
amply sufficient for the application contemplated of that substance, 
for mixing with the spirits used in the arts and manofactuzes of the 
country. 

The command of alcohol at a low price is sure to suggest a multitude 
of improved processes and of novel applications, which can be scarcely 
anticipated at the present moment. It will^ be felt far beyond the 
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limited range of the trades now more immediately conoemed in the 
consumption of spirits ; like the repeal of the duty on salt, it will at 
once most vitally affect the chemical arts, and caunot foil tiltimately 
to exert a hencficiul influence upon many branches of industry. The 
same measure also practically retnoves one of the .last anomalies in the 
duties imposed for revenue; alcohol having:, as a raw material of 
inarm facturc; a chiim to exemption from duty according to souad 
principles of taxation. 

We have the honour to remain, 
8ir, 

Your very obedient Servants, 

THOMAS URAHAM. 
A. W. HOFMAKN. 
THfiOPHILirs BBDWOOD. 

Lumioii, Juij 1854. 

John Wood, t&q., 
Cliumukn of the Board of Inland Reveiiue. 



Inland Bevenue^ 2d Noramber, 1864. 

Gentlemen, — 

As I am informed that it is your intention to add some remarks to 
your report on the supply of spirit of wiue duty free for use in the 
arts and manufactures^ I take the opportunity of requesting your 
attention to the passage in page 8 of the Report, in which you state, 
in effect, that as the oils in crude naphtha are removable from the 
mixed spirit by a process not very difficult, the question is reduced to 
the apphcability of pure wood-naphtha for the ooject in view. 

I am not entirely convinced that the question is thus narrowed. 
We have two objects : first, to prevent the recovery of spirit of wine 
from the mixture in such a state of ])urity as to render it potable ; and, 
second, to render the mixed sjurit so offensive as to prevent any 
temptation to its use among tlie workpeople, who will necessarily have 
aceess to it in the manufacturing procesises in which it will be em- 
ployed. 

Now, it is obvious that the use of crude naphtha produces a more 
offensive mixture than that of the pure naphtha i and that it would 
probably be so offensive as to preclude its consumption by workpeople ; 
and this would be an important point gained. 

It is also obvious that any attempt to render it potable (as an 
article of commerce] would be more troublesome and expensive. 
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The question, then, lemaiiis^ whether the crude mixture would be 
generally available in arts and manufactures. 

This IS a subject of great practical importance, htkI I sliall be much 
olili'jTocl by your attention to it, and by the com ujuni cation of the 
• result of your inquiries. 

I am, &c., 

(Signed) JOHN WOOD. 

Thomas Chraham, Esq., F.R.8. 
A. W. Hofmann, Esq., F.R.S. 
Theophilus Redwood, Esq. 



London, 8th Janmuy, 1856. 

Sir,— 

The observations which we desired to add to our "Report on the 
Sup])ly of Spirit of Wine, free from Duty, for use in the Ails and 
Manufactures/' have reference to the mode in which the public is to 
be supplied with the spirit. On a review of the subject, and after 
farther inquiries among manufacturers and others, we doubt whether 
it would prudent to permit, at first, the retail sale of the methylated 
spirit. It has been represented to m that the unrestricted sale of the 
spirit would cause it to get into the hands of individuals of perverted 
tastes, who, in extreme cases, may use it for producing intoxication. 
Although we are satisfied that such a misajijjlirafion of the methy- 
lated spirit could only occur in some isolated instunces among persons 
of confirmed habits of inteaij)erance, yet it may be feared that even 
such cases would cause a public outer)- against the measure before it 
had received a fair trial. We would, therefore, recommend that the 
methylated spirit should be issued, by agents duly authorised by the 
Board of Inland Revenue, to none but manufacturers, who should 
themselves consume it, and that application should always be made 
for it according to a recognised form, in which, besides the quantity 
wanted, the applicatit should state the use to which it is to be applied, 
and undertake that it shouhl be applied for tliat purpose only. The 
manufacturer mi«;ht be permitted to retail varnishes and other products 
contain I ni: the methylated spirit, but not the methylated spirit itself 
in an uuaitered state. 

In thus suggesting a restriction upon the sale of the methylated 
sprit, we must, however, express our belief that this limitation may 
eventually be removed with safety when the measure has been fairly 
and fully introduced. 

Our attention having been directed, by your letter of the 2d Novem- 
ber 1854, to that part of our Report in which we recommend the use 
of purified wood-naphtha, rather than crude naphtha, for preparing 
the. niPthylated spirit, .we have instituted new inquiries ou this pavt of 
the subject. 
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We have, in the first piaet, to states that the distinction of crude 
and puriiiecl wood-naphtha is not generally recognised in commerce. 
The term ''erade wood-naphtha/' when used, it understood to desig- 
nate a very impure sort of naphtha, not in thf^ state in which that 
substance is first i)rodiiccd, but in a partially, although very imper- 
fectly, piiritied state. This product, which is of a brown colour, and 
contains tarry matter and oils which arc not easily volatilized, after 
being further punlicd, con^LiLutes the wood-naphtha generally met 
with in commerce, and which we have referred to aa purified wood- 
naphtha. The terms " crude'' and " purified/' as thus applied, have 
not any definite signification ; they are used to indicate an undeHnable 
difierence of* purity, the principal feature of which consists in the 
presence of more di^eultly volatilised matter in the less puce than in 
the more hijjhly purified article. 

We have further to state, that the puritication of crndc naphtha, to 
the extent to which this is effected for commercial purposes, is not 
attended with any Jiiiiculty. Methylated spirit prepared with crude 
naphtha may also be rendered as free from taste and smell as that 
made with purified wood-naphtha, by simple and mezpensiTe means. 

We have had a methylated spirit prepared (No. 1 of the specimens 
sent herewith), containing 10 percent, of the crudest wood-naphtha we 
could procure, and which was qnite unsaleable. Now, by a simple 
distillation from 10 per cent, of potash, this (aa aeen in No. 2) is highly 
purified, so as to be quite equal, if not superior, to the methylated 
spirit made with TurobulPs purified wood-naphtha, as recommrndcrl 
in the Report. The cost of applying this purification of methylated 
spirit would be less than Is. a G;allon. 

"We believe that if very inipuie wood-naphtha be used lor making the 
methylated spirit, the spirit so prepared will not fulfil the requirements 
of any class of manufactareiB referred to in our Report, unless the 
purification of the spirit before its use be permitted, and raeh; we 
presume, would not be deemed advisable; if this purification was 
forbidden, the honest manufacturer would obey the law^ and work to 
a great disadvantagt; as compared with his less scrupulous competitors, 
who would resort to illicit purification. This of itself wonld be a great 
evil, and one, we fear, quite beyond the powers of the Excise to pre- 
vent. We admit that the methylated spirit made with crude naphtha 
would be more unpalatable than that made with purified wood-naphtha, 
and that the latter would be more likely than the former to be drunk 
by the workmen employed in mannfactoiies where «neh tcjpmt was used; 
but, aa already stated, we can only conceive it poasible that such use 
would be made of methylated spirit by individuals of perverted taste, 
and confii'med habita of intemperance; and in such instances we 
doubt if even the use of. crude wood'>napbtba would be sufficieat 
entirely to prevent the evil. 

The conclusions we have come to as the result of our investigatioiis 
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OD tbis subject are, that methylated spirit made with a yeiy impure 
VDOd-naphtha coQld not be advantageously used as a solvent for resins 
by batters and vamisb-makerSy as the less volatile parts of the naphtha 
would be retained by the resins after the spirit had evaporated, and 
the qnality of the resins would be thus impaired, and tliat sncli me- 
thylated spirit would be almost wholly inapplicable for chemical and 
pharmaceutical purposes, and for the preservation of objects of natural 
history. The benefits anticipated from the proposed lueasure would 
thus be greatly limited, without^ aa we believe, any adequate advantage 
resulting, either in kicreased security to the revenue, or otherwise. 

It is purified wodd-naphtha, and not the imparity which crude 
naphtha /contains, that presents the great and insuperable difficulty 
we have indicated to its separation from spirit of wine with which it 
has been mixed; in fact, the more hirjhly purified the naphtha is with 
' whirli the spirit is mixed, the uktc diffieult it will be to effect an alte- 
ration of this mixture in the way contemplatfd by any eliemical proeess ; 
and in proportion as this condition is fultilled, the mixed spirit will 
be mure valuable for use in the arts and niaiiufactureB as a substitute 
for spirit of wine : on the other hand, the impurity which constitutes 
the difference between crude and purified wood-naphtha presents 
little or no difficulty in thi way of its separation, whilst for all purposes 
referred to it renders the mixed spirit contained in it less applicable, 
and for some of those purposes it entirely precludes its applicaiion. 

We are, therefore, unable to recommena any alteration in the mode 
of preparing the methylated spirit suggested in our Beport. 

THOMAS GRAHAM. 
A. VV, irOFMANN. 
T. BEDVVOOiJ. 

To John Wood, Esq., 
Chairnuui of the Board of lulaijui Beraniie. 



(Oopy of a Letter Mnned to PMfeesor Liebig by Profteeor Bimeen.) 

Da. Matthibsbbn is still engaged with the preparation of the 
metals of the alkaline earths. Out of the chloride of lithium which 
you bad the kindness to send me, I have with liim reduced the metal. 
This, which is more easily obtained than the other metals belonging 
to the same group, can be prepared at the lecture-table w ith the 
greatest success. The method by which we prepare it is the follow- 
ing Pure chloride of lithium is fused ovrr a Bcrzelius's spirit 
lamp in a small thick porcelain crucible, and is decomposed by a zinc 
coke battery consistin;? of four to six cells. The positive pole is a 

* Axm. Cb. Fbann. xdv. 107. 
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Bmall splinter of gas coke (the hard carbon deposit in the gas retorts), 
and the negative an iron wire about the thickness of a knittiog 

needle. After a few secoiuls, a small silver-white regulns is formed ' 
under the fused cliloride round the iron wire and adhering to it, 
which after two or three minutes attains the size of a small pea : to 
obtain the metal, the wire pole and regulus are lifted out of the fused 
mass by a small flat spoon-shaped iron spatula. The wire can then 
be withdrawn from the still melted metal, which is pratected from 
ignition by the chloride of lithium with which it ia coated. The 
metal may now be easily taken off the spatula with a pen-knife, 
afker having been cooled under rock-oil. As this operation can be 
repeated every three niinntes, an ounce of chloride of lithium may be 
reduced in a vcrv short time. 

Lithium on a fresh cut surface has the colour of silver, but tar- 
nishes after having been exposed for a few seconds to the air, and 
becomes slightly yellow. The melting point is 180° C. A p'lecp of 
it at that temperature, if pressed between two glass surfaces, exliiljits 
the colour and brightness of polished silver. Lithium is harder than 
potassium or sodmm, but softer than lead, and thei'efore can be 
pressed out like that metal to wire. The specimen I enclose, about 
a foot in length, weighs only nine milligrammes. It tears much 
more easily than a lead wire of the same dimensions. By pressure, 
lithium can be welded at ordinary temperatures : it swims on rock-oil, 
and is the lightest of all solid bodies. Its specific gravity is 0.5936, 
being the mean of two experiments. The first, in wliich the chloride 
of lithium used was precipitated twice with carbonate of fsminonia, 
gave as result O nOBS ; in the second, the chloride was three times 
precipitated, and gave 0 5891. If the atomic weight of lithium be 
taken at 81*7, its atomic volume is 13'7, being nearly the same as 
that of calcium. 

Lithium is much less oxidisable than potassium or sodium. All 
these metals mark paper. Potassium marks it whitish-grey, and 

disappears first; then sodium, which gives a bluish-grey tint ; and 
last of all, lithium, which marks it lead-grey. Lithium ignites at a 
temperature much higher than its fusing point; it burns tranquilly, 
with an intense \\liite light. It burns when heated in chlorine, 
o.vygen, bromine, iodine, or dry carbonic acid, and on boiling sulphur 
with uncommon brilliancy. When thrown on water, it oxidises, 
but does not fuse as sodiuni does. Fuming and common nitric acid 
act on it SO violently that it fuses, and often ignites. Concentrated 
sulphuric acid attacks it slowly^ but diluted sulphuric and hydro- 
chloric acids quickly. Silicic add, glass, and porcelain, are attacked 
by lithium at a temperature even below 200^ C. 
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Bjr MM. Bertlielot and De Ijuc*. 

Whbn 1' part of cryBtalliaed biniodide of pbosphonis and 1 part of 
syrupy glycerine are inixed together, a very energetic action aoon 
takes place ; propylene CgHg, is evolved in the form of gai| water and 
liquid iodopropylene CgHgl distil over; and there remains in the 
retort a solid mass conipo^etl of iodine, undecomposed glycerine, a 
small quantity of an or^anh compound containing ioduic, too;4 t]ier 
with oxygen-acids of phosphorus and a trace of red phospiiorus. 
With 1 cq. iodide of phoRphorus and variable quantities of glycerine, 
the products are 1 eq. iodopropylene and 1 eq. water. To obtain 
1 eq. of propylene-gas, it is necessaiy to use from 9 to 18 eq. of 
iodide of phosphorus ; hence tlie formation of propylene ia but of 
secondary importance as compared with that of iodopropylene. The 
residue in the retort is of variable composition. When 100 parts of 
iodide of phosphorus are made to act on 100 parts or more of gly- 
cerine, the products just mentioned are formed, and the residue 
consists mainlv nf p;lycerinc; but when only 64 parts, or a smulK'r 
quantity of glycc imc nsrd to 100 iodide of phosphorus, the residue 
in the retort consists of a blacli, non-volatile, insoluble mass ; the point 
at which this change in the reaction takes plate coiresponds nearly 
to the proportion of 2 eq. glycerine to 1 eq. iodide of phosphorus. 
Half the iodine of the iodide of phosphorus used contributes rather 
to the formation of the iodopropylene^ but remains in the residue 
under various forms, chiefly^ however, in the free state. The priu> 
cipal reaction which iodide of phosphorus exerts upon glycerine 
. sppears to be that which is represented by the following equation :— > 

PI2 -H 2 CfiH A = ^ellsl + 4 HO + 1 + (Cell.O, + PO3- HO), 

the portion within the brackets representing the oxygen-acids of 
phosphorus, mixed and combined with llie excess of glvcerine. The 
formation of iodopropylene is due to a reducing action exerted by the 
iodide of phosphorus on the oxygen of the glyct.rine. 

Iodopropylene, CqH^I, constitutes the grcatei* part of the dis- 
tillate obtained in this djecomposition. The latter is rectitied, and 
the liquid which passes over at 101^ received in a separate vessel. 
Iodopropylene thus obtained is a colourless liquid, having an ethereal 
and afterwards alliaceous odour, insoluble in water, soluble in alcohol 
and ether, and of specific gravity 1*789 at 16°. 

• Oompt. rand, xxxvt, 745 ; Ann. Ch. Phji. [3] xliii. 257. 
VOL. VIII. — NO. XXX. L 



Digitized by Google 



146 



BERTHELOT AND DE LUCA ON iiih ACTION OF 



Found. CUenhted. 
Carbon . . . .21*5 21*4 
Hydrogen . . . 32 ,30 
Iodine . . . .757 75*6 



100*4 1000 

Under the influence of air and \i$ht, it qniddy tarns brown^ and 
then emits extremely irritating yaponrs. 

By the action oi aqueoas ammonia at 100% continued for forty 
hours, iodopropylene is completely decomposed ; and if the resulting 
mass be distilled with potash, a very volatile base is obtained, which 
is insoluble in water, and smells of aimnonia and also like sea-fish. 
This base forms a hydrochloiate, wliieli is soluble in anhydrous 
alcohol and deliquescent; and the hydrochlorate forms with bichloride 
of platinum a double salt, which crystallises in yellow needles, dis- 
solves in boiling water, and has the composition of chloroplatinate of 
propylamine^ CjHgN, HCI, PtCl2. 

Found. Calculated. 

Carbon . . 1?2 Ts o'^'faT IH G 

Hydrogen . 39 3-8 38 — 38 
Platinum • — 37-6 87-6 37-9 373 

This double salt, when gently heated uitli potash, is suddenly 
decomposed, with formation of an inflammable gas, which smells like 
ammonia and sea-fish, and dissolves in water, — and of a liquid whieh 
has a similar odour, a strong alkaline reaction, and on addition of 
lumps of solid caustic potash,, or on being heated to 50^ or 60^, boils 
and gives off an inflammable ammoniacal vapour. 

It appears, then, that the action of aqueous ammonia at 100^ 
produces hydriodate of propylene : but this is not the only product 
forme|J. Tf the liquid containing; potash, from which the propylamine 
has been driven out by boiling, is mixed with n slight excess of hydro- 
chloric aeid and evaporated in the water-bat li, long; violet-black needles 
are produced, which fuse when heated, and are decomposed with 
evolution of iodine, leaving a residue of charcoal; they are insoluble 
in water, somewhat soluble in a hot solution of iodide of potassium, 
scarcely or not at all in sulphide of carbon, and but sparingly in 
anhydrous alcohol and in ether. The composition of the dark-needles 
rccrystallised from ether was not ascertained with cetainty, but two 
analyses gave the following results 

Carbon 
Hydrogen 

Nitrogen .... 
Iodine . . . < 



i6'0 


23-0 


41 


2*4 


1-6 


0-8 


61*6 


69-8 
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Funiiug nitric acid instantly decomposes lodopropylene, with sepa- 
ration of iodine. Sulphuric acid does not act on iodopropylene in 
the cold ; but on the application of beat it carbonises the latter^ and 
a smtll quantity of ])ropylene gas is evolved. 

By the action of hydiogen-gas in the nascent state, lodopropylene 
is converted into propylene. When iodopropylene is added to a small 
quantity of zinc and dilute sulphuric acid, and the mixture gently 
beated, the iodopropylene is decomposed, and a gas is evolved, the 
fourth part of which consists of propylene : 

CgHJ + 2Zn + HOsCgHfi + Znl + ZnO. 

When a suiull quantity of iodopropylene and dilute sulpliuric, or, 
better, strong hydrochloric acid, are introduced into a test-tube 
standing over mercury^ the latter is attacked, and pure propylene gas 
is evolved. 

Propylene gas may be obtained in the pure state by collectings 
either the gas evolved in the action of iodide of phosphorus upon 
glycerine, or that which is produced by the decomposition of iodo- 
propylene with niercnry and hvdrochloric acid, as just dcf-rrihi d. 
The gas obtained by the former method contains a certain quantity of 
phosphuretted hydrouen ; tlic second method yields propx Icnc-iras 
mixed with a little hydrochloric acid gas, and a small quantity of tlie 
vapour of a chlorurctted or ioduretted body, which latter may be 
completely condensed by passing the gas through a tube cooled 
to —40^. Large quantities of propylene gas may be readily ob- 
tained by mixing in a tubulated retort 50 gnns. of biniodide of 
phosphorus Pig (prepared by dissolving phosplu)ru3, together with 
eight times its weight of iodine, in sulphide of carbon, and evapo* 
rating the solution in a stream of carbonic acid gas) with 50 grma. 
of syrupy glycerine, and inducing the action by a prentle heat; 80 
grms. of iodopropylene then collect in the receiver. This product is 
introduced into a small flask with 150 grms. of mercury and 50 to 
60 gi'ms. of fuming hydrochloric aeid, and gently heated; propylene- 
gas is then immediately evolved, and may be collected to the amount 
of about 3 litres. The eudiometric analysis of propylene-gas gave 
numbers corresponding with the formnlaCgllg; the specific gravity 
was found to be 1*498, while the density calculated from the formula 
for a condensation to 4 volumes is 1 -A-TS, 

Pore propylene-gas has a peculiar and somewhat phosphorous 
odour, like that of purified olctiant-p;as ; its taste is sweetish and 
suffocating. It i:^ not condensed by coolins; down to —40^; but 
when it was introduced into the narrow neck of a glass tube, the body 
of which was filled with mercury, its condensation was effected by 
the expansion of the mercury in heating, at a pressure which appeared 
to be intermediate between those which are reqtiired for the con- 
deasation of ammonia and of carbonic acid respectively. Water 
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absorbs from one-tentli to one-sixth, absolute nlcruhol twelve to thir- 
teen times, and glacial acetic acid live tiuics its volume of piopylene- 
gu. Faming or eonoentrated sulphuric acid absorbs propylene-gas 
readily : bromiDe absorbs and combbea witb it. ' 

When a small quantity of iodine is introduced into a glass globe 
filled with pro[)v1ene-gas, and the globe exposed to sunshine for au 
hour, or heated for some time to 50° or 60°, a liquid product is 
formed, which may be ])urificd by agitation with potash. This liquid 
has a density of 2 at 18"5°; when recently prepnrefl, it is colour- 
less, and has an ethereal odonr, but becomes coloured by the action 
of tbe air, and more cspeeially of lii^ht, and then exerts au extremely 

irntatiiig action on the eyes. It is the biniodidc of propylene, 
PUT 

Carbon ... . .12*4 
Hydrogen . . ,1*9 
Iodine .... 85*8 

100-1 

This liquid docs not solidify at —10°. TTeated with potash and 
alcohol, it reproduces propylenc-gas, together with a few drops of a 
volatile compound diiierent from iodoprop^lene, and probably con- 
taming oxygen. 

. I 

* ■ — " 



12-2 
20 
858 

1000 



fhe FowmmOtm •f Ale^M timm •idUuit Qas. 
By M» Berth elot. 

A LAnoE glass globe of 31 or 32 litres capaeity was exhausted of air 
and hlled with olefiant gas; 900 grammes of pure and boiled sul- 
phuric acid poured into it in several separate portions; then a few 
lilogrammes of mercury ; and the whole submitted to violent sod 
continued agitation : the gas was then gradually absorbed. After 
53,000 agitations, the absorption became too slow, and the operation | 
was discontinued ; the quantity thus absorbed amounted to 30 litres. 
The sulphuric acid was then mixed with five or six times its bulk of 
distilled water, and after repeated distillation and subsequent sepa- 
rations with carbonate of potash, .52 grammes of hydrated alcohol 
were obtained, which by its density corresponded to 45 grammes of . 
absolute alcohol. This weight aiiiuunts to three-fourths of the olefiai^t 
gas absorbed : the rest was lost in the several manipulations. 

The alcohol thus obtained exhibited all the characters of ordinary 
alcohol produced by fermentation, having a spiritaoos taste and 
odonr, distilling without residue at 79° to 81° v., yielding olefiant 

I 
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gas when heated with anlpharic acid, and acetic ether when distilled 

with sulphuric and acetic acids together. 

To obtain further confii-mation of this result, olefiant gas obtained 
by the action of hydrochloric acid and mercury on the iodide of 
ethylene (C4H4I2+ iHjz: = C.2H_j + - H^r^T), was absorbed bysnlphiiric 
acitl, and the liquifl -saturated with cai-bonatc of baryta or carbonate 
of lime ; in this manner the sulphovinates were obtained. 

The baryta-salt distilled with acetate of soda yielded acetic ether; 
with butyrate of potash, butyric ether ; and with beiiaoate of potash, 
benzoic ether, Cj^HgO^jC^Ii^. This latter product boiled at %l(P C, 
and yielded benzoic acid and alcohol when treated with potash. 

Lastly, to show that the same results may be obtained with olefiant 
gas not originally derived from alcohol, coal-gas was subjected to the 
action of iodine, and the resulting iodide of ethylene decomposed by 
heating it with potash. The pure olefiant gas thence obtained was 
absorbed by sulphuric acid as before, and by the series of operations 
above described, benzoic ether was obtained, which when distdled 
with potash, yielded benzoic acid and alcohol. This is the tirst time 
that alcohol has been produced without fermentation. 

Formation of Propylic Alcohol, CgHaOj, from Propylene, CgH^. 
—Propylene gas is absorbed by strong sulphuric acid almost as 
rapidly as carbonic acid by potash ; and on subsequently dilating the 
acid with water, filtering, and distilling, propylic alcohol is obtained 
in the form of a spirituous liquid, having a peculiar pungent odour, 
soluble in water, but precipitated from the solution by carbonate of 
potash. This liquid in a state of concentration, but still mixed with 
a certain quantity of water, has a density of 0"B1 7, and begins to 
boil at 81° to 82° C. It mixes in all proportions with water, and 
forms with crystallised chloride of calcium either a homogeneous 
solution, or two distinct strata, according to the proportion of the 
salt. It bums with a brighter flame than common alcohol; mixed 
with sulphuric acid and sand, and heated, it blackens, decomposes 
rapidly, and yields propylene-gas, mixed with about ^V^h of another 
combustible gas, probably hydride of propyl, CgHg. Distilled with a 
mixture of sulphuric and butyric acids, it yields propylo-butyric ether, 
CgHgO^, Cgllg, which is a neutral liquid, lighter than water, volatile 
below 180° C, and having an odour like that of butyric ether, but 
niore un]}leasant ; it is decomposed at 100° by potash, yi( Idmij^ buty- 
T'dtc of potash and propylic alcohol. The alcohol distilled witli sid- 
phuric and acetic acid, yields propylacetic ether, analogous to ordinary 
acetic ether, but volatilising at about 90° C. A mixture of propylic 
alcohol and sulphuric acid, gently heated^ and then saturate with 
carbonate of ba^ta, yields a crystallisable salt, the sulphopropylate 
of baryta, S30«,CoH||,IiO,BaO -I- 6 Aq. This salt parts with its wiaier 
of crystallisation in vacuo. Withbenxoateof potash, it forms propylo- 
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benzoic ether. By immediately saturating with carbonate of baryta 
theBolution of propylene ia sulphuricacidj two salts were obtained, con* 
tniiiiiis: different quantities of water, viz. SgOf^jC,,! I^^, HO^ BaO -f 6 Aq. 
identical with tlie salt obtained from propylic alcohol, SgOfijCgH^TIO, 
BaO + 2 x\q., corresponding with the sulphovinate. These two, 
hydrates exhibit the same dcirrep of stability, and behave m the same 
manner with various salts, botii producing the acetate, butyrate, and 
benzoate of propyl.* 

Propylene is likewise absorbed by hydroeUoric aeid. When this 
gas is left to stand at ordinary temperatures oTer a stratum of the 
fuming acid, it is slowly taken np and disappears after some weeks : 
this reaction takes place even in a sealed tnbe. At 100^ C. the ab* 
sorption is complete in 80 hours. The product is a neutral liquid, 
lighter than water, and insoluble in that fluid. After being purified 
with pota^sh and (list i! led, it consists for the most part of hydrochlorate 
of propylene, Cj^i^,,llCl, which volatilises at about 40° C, and has the 
odour, taste, and tiame of hydrochloric ether. 



On tlie Substltutiou of the Aldehyde Radicals In Ammoaia.t 

By J. Natanson. 

C II ) - 

Oxide of Acviylammoriium : NO . 110. — This compound, or 

rather the corresponding chloride, is obtained by the action of chloride 
of ethylene (C4U4CI2 or C4H3CI . UCl) on ammonia at high tem- 
peratures : — 

C4H3CI . HCl + 2H8N=::NH4C1 + ^*{}^}n . CL 

When one part of chloride of ethylene and tive parts of strong aui- 
iiioma arc placed together in a sealed tube and heated in an oil-bath to 
150° (no action takes place at 100°), the chloride of ethylene is com- 
pletely absorbed in the course of a few hours, and the whole converted 
into a homogeneous yellow, watery, liquid. On opening the tube, the 
odour of chloride of eithylene is no longer perceptible ; and if the liquid 
be left to evaporate over sulphuric acid or in a warm place, sal- 
ammoniac separates out, and a mother-liquid is obtained which yields 
nothins: but water and ammonia by distillation with hydrate of lime, 
and therefore does not appear to contain any volatile organic base ; 
but on treating it with recently precipitated oxide of silver, evaporating 

• Tlie compound formed with jiropjlene and fuming sulphuiic ftcid docs not re* 
produoe thc»c rihers, 
t Ann. Ch. Pharm. xcii. 48. 
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the filtrate to dryness at a gentle )ieat to expel the ammoiiia, and 
extcacting the residtte with water, a solution is obtained having a 
strong alkaline reaction, and therefore indicating the presence of a 
nan-nolatile base. The aqueous solution blaekened. on exposure to 

the air, and deposited reduccil silver ; and on removing the silver by 
sulphuretted hydrogen, exj)elliug the excess of that gas from the 
filtrate by heat, neutralisinir tlie reiuainini? liquid with sulphuric acid, 
decomposiug the sulphate witli caustic baryta (taking care to avoid an 
excess of that reagent) and extracting with alcohol, the base was 
obtained in the free state. 

Great difficulty was experienced in fixing the composition of this 
base bv analysis, because none of its salts could be made to crystallise, 
the only mode of obtaining them in a state approaching to purity 
being to precipitate them from their aqueous solutions by alcohol. 
They are then obtained in the form of white fioceolent precipitates, 
which in drying agi^regate togetlier in yellow viscid masses, rendering 
it impossible to dry them completely; moreoverj in the dry state they 
are highly hygroscopic. 

The sulphate prepared in the manner just described, gave, in two 
analyses, 40"77 and per cent, sulphuric acid; the formula 

C H 1 

1 NO . SO3 requires 43*47. The chloroplatinate, which, ac- 

C H 1 

cording to the formula, ^yUNCl.PtCla should contain 39-57 per 

cent, platinum^ yielded only 38*22 per cent. These results not being 
sufficiently aceurate to establish the formula without further con- 
firmation, such confirmation was sought in the proportion of carbonic 
acid and nitrogen obtamed by combustion of tlie sulphate. Kxj)eri- 
ment gave N : C0<2 = 1 : 3*91, which does not differ much from the ratio 
given by calculation, viz. 1 : 4. These results, viewed in connection 
with the two following reactions, which show that the base contains 
the radical of aldehyde, may be regarded as sufiicient evidence that it 
is really the oaide of acetylammmxim. — 1. When nitrate of silver is 
added to a solution of the chloride and the liquid heated, aldehyde is 
copiously evolved, especislly if a few drops of dilute sulphuric acid 

be added ^^jjs } NO + N03=C4H30 . 110 + 2N + 2HU. 

s 

2. When ammonia and nitrate of silver arc added to a solution of the 
base or of either of its salts, and tin liquid boiled for some time, an 
extremely beautiful specular deposit of silver is formed, indicating the 
presence of a considerable quantity of aldehyde-amniuiiia. This 
reaction is slower with the chloride than with other salts, because the 
separated chloride of silver is difficult to reduce. 

The base separated from the sulphate by means of baryta forms a 
yellowish, inoaorous, viscid mass, which dissolves readily in water and 
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alcohol. The aqueous solution has a strong alkaline reaction, a slightly 
caustic taste, and when boiled gives off the faint characteristic odour 

of alkaline solutions. It easily expels ammonia from ammoniacal 
s;ilts. It absorbs carbonic acid from the air, and afterwards effervesces 
with acids. When hented it becomes earbonised, i;iving off vapours 
whieh have a faint but cliaraeteristic odour. When aqueous ethyla- 
niine is added at ordinary temperatures* to a salt of acetylammoniurn,* 
its odo »r is immediately destroyed, a proof that ethylamine separates 
aoetylamiae from its oompoands ; on boiling, however, the ethylamine 
is expelled, its volatility then coming into play. Hydrated ozide of 
acetylammoniam does not dissolve alumina; it dissolves oiide of 
silver with great facility, but the silver is qaickly vednoed on heatings 
the liquid. Solution of chloride of gold produces an orange-yellow 
amorphun precipitate, which dissolves readily when the liquor is 
heated, but is almost sirnnltjnif^ously decomposed, with reduction of 
gold. Bichloride of platinum iorms a deep orange-yellow lilniy pre- 
cipitate, which afterwards aggregates together. Chloride of mercury 
forms a white precipitate very sparingly soluble in cold water, bufc 
dissolving with tolerable facdity ia hot water, and separating out again 
on eooling ; it is insoluble In alcobol. 

. Sulphate of acett/lammonhm is mecipitated from a moderately 
concentrated aqueous solution bv alcohol in white flakes; from a 
stronger solution, as a non-niiscibie yellow stratum of liquid. It has 

a slight acid reaction, even if the aqueona solution before precipitatioa 
w ith alcohol has been made alkaline by excess of base. When dried, 
it forms a viscid, yellow mass. 

The nil fate is similar to the sulphate. The oxalate is precipitated 
by alcohol from the aqueous solution in the form of a white gelati- 
nous precipitate, which, if the solution is concentrated, converts the 
liquid into a pasty mass. Thc^aqueous solution of the chloride does 
not mix in the ecmcentrated state with alcohol, but remains as a heavy 
stratum at the bottom ; but in the dilute state, the chloride, unlike 
the other salts, is not precipitated by alcohol. The salts of acetylam- 
moniurn are very hygroscopic, becoming moist in a few seconds after 
drying. They are all insoluble in ether : 

Hydrated oxide of acetylammoniurn, 3^ | NO . HO, is iso- 
meric with aldehyde ammonia C^H^Oj . H.jN ; and though it has 
certain properties in common with that compound, e. g. the reaction 
with silver-salts, it is nevertheless sufficiently distinguished therefrom 
by its fixity, its basic qualities, and its permanency in presence of 
aads and alkalies. The most remarkable and interesting point con- 
nected with this base is its non-volatility. It is, in fact, a fixed 
alkali, like the bases of Hofmann's fourth series ; and though much 
less complex than those bases, is neverthlcss permanent at ordinary 
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temperatures, and is not resolved into water and acetylaniiue, even 
when heated. Its existence affords one more argument in favour of 
the ammonium-theoTy, tending in fact to show that the ammoniain- 
oxides are tlie true bases, while ammonia and the compound ammonias 
arc merely products resulting from their decomposition. 

It is very probable that by treating the aqtu ous solution of oxide of 
acetylammomum with fresh quantities of chloride of ethylene, a greater 
number of equivalents of hydrogen may be replaced by acetyl, and 
that by treating it with alcohol-radicals, a series of new hxed alkaloids 
may be formed. 

Investigations in the same directions as those of Natauson above de- 
scribed, but with somewhat different results, have been made by Cloez.* 
This chemist has examined the action of ammonia in the state of 
alcoholic solution on bromide of ethylene, C4H^Br2 or C4H3Br . HBr. 
He finds that these bodies do not act upon another in the cold, but 
that, wlien the mixture is enclosed in sealed tubes and heated for two 
or three hours in boiling water, a copious deposit of bromide of ammo- 
nium is formed, which increases on cooUnp;. The action is completed 
in twelve hours ; and if the aunnoniacal liquid be then tiltcred from 
the saline deposit and evaporated, there remains a solid deliquescent 
residue, which, when heated with a mixture of lime and potash, gives 
uH, tiist a very caustic transparent liquid having a decided auiino- 
niaeal odour, afterwards a viscid, and at last a tjdek glutinous liquid. 
If the distillate be left for twenty-four hours in contact with nised 
caustic potash, and then rectified, about one-third passes over between 
140° and 145° C, the rest at a temperature above 350''. The more 
volatile portion is a transpamit colourless liquid, having- a faint 
ammoniacal odour and very caustic taste ; it has an alkaline reaction, 
neutralises acids, and forms with tbenvsalts, most of which crystallise 
readily. The formula of tliis base is C2H3N. ^ Cloez calls it Formiline 
(better perhaps Forinylamme), inasmuch as it may be reprardcd as 
ammonia in which 1 eq. H is replaced by 1 eq. loimyl, C^ll. For- 
mylamine acts, even at ordinary temperatures, upon the bromides of 
methyl, ethyl, and amyl, forming new liquid bases, whose composition 
m^ ea^sily be predicted. 

The crude product' from which the formylamine has been distilled 
yields a second base which boils at 200°, and is regarded by Cloes as 
Acetyliac or Acetylamitie, although the analyses which have been 
made of it do not establish the formula very precisely. 

* iDstitut, 1653, 213 ; Liebig and Kopp's JabresbenoUt, 18o3, 468. 
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iiy llr. Llmprlcltt. 

The KctuiiGs form with alkaline bisulphites crystalline compounds 
similar to tliose whioli Bertagnini has obtained with the aldeliydcs. 

1. Pure acetone, ai^itated with a concentrated solution of bisulphite 
of soda, dissolves with considerable evolution of heat, and the liquid 
on eoolinij; yields laminie of the sulphite of acetone and soda. These 
crystals dissolve pretty easily in water, less readily in alcohol ; when 
they are heated alone, empyreaniatie products are evolved; on dis- 
tilling them with an alkaline carbonate, pure acetone passes over. 
For analysis, they were freed from the mother-liquor by pressure 
between paper, and dried over sulphuric acid : — 

CaloulBted. Found. 



6 C • • < 


. 36 


22-2 


» 21-3 


7 H . . . 


. 7 


4-3 


41 


8 0... 


, 24 


14 8 


15-7 


NaO . . 


, 31 




19-2 


2 SO2 . . . 


64 


39-6 


39-7 




162 


1000 


1000 



%, The compound of acetone with bisulphite of potash is prepared 
like tlie soda-compound, and resembles it in all its properties. It 
gave by analysis 27*21 per cent, of potash, agreeing very nearly with 
the formula KO . CgH^O^ . 2S0.2, which requires 27*81 per cent. 

3. When acetone is mixed with a very strong solution of bisulphite 
of ammonia, it dissolves with so great a rise of temperature^ that the 
mixture begins to boil j nevertheless, it does not deposit any crystals 
on cooling. After evaporation, the compound remains in the solid 
form, but still mixed with bisulphite of ammoaia. The author has 
not yet obtained it in the pure state. 

Sulphite of acetone and amuiuuia distilled with excess of lime (as 
in Gossmanu's process, see page IGO) yields a volauic base, which 
may be separated from the ammonia that passes over with it hj 
treating the dry hydrochlorates ?rith absolute alcohol. When the 
salt which remains on evaporating the alcoholic solution is treated 
with potash, a strong ammoniacal odour is evolved^ and an inflam- 
mable vapour given o£f. 

By agitating a concentrated solution of an alkaline bisidphite with 
the liquid containing butyral and butyrone obt;iined hy distilling 
butyrate of lime, or with the mixture of valeral and valerone pro- 
duced in a similar manner from valerate of lime, results were obtained 
showing, fii'st, that butyrone and valerone behave with alkaline 

* Amu Ch. Pharm. zdii 888. 
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bisulphites in the same manner as acetone, and consequently, that 
the sajae may very probably be predicted of all ketones ; secondly, 
that batyi*al and valeral, which, on account of their boiling-points and 
their reaction with ammonia^ have been regarded as not identical with 
the aldehydes of butyric and valerianic acids, at least resemble the 
aldehydes lu their behaviour with alkaline bisulphites. 

The couipouiids of ketones with alkaline bisulpliltes may, perhaps, 
throw some light on their rational iortnulse. Gerhurdt derives the 

aldehydes from the type hydrogen } i hy substituting 1 atom of the 

oxygen-radieal of the corresponding acid (othyl or acetyl C^ll^O^ for 
example, in the case of acetic acid) for 1 atom hydrogen: thus, 

common aldehyde =^*j^3^2 j Now, in the compoiuidsof the alde- 
hydes with alkaline bisulphites, the other atom of hydrogen is replaced 
by the alkali-metal: e*ff. ^2^4- The ketones are derived 

hiMi) the same type, and are re^carded as aldehydes, in which the 
second atom of hydrogen is replaced by an alcohol-radical, thus: 
OHO 

acetone =: U ^1* '^^^ mode of representation, however, does 

not explain t&e formation of compounds of ketones with the alkaline 
bisulphites, because the place of the atom of hydrogen, which should 
be replaced by the alkali-metal, is already occupied by an alcohol -radical. 

But if the formula of acetone bo written thus, * *^ ^g'' 2'' j, which 

amounts to supposini^ that an atom of hydropren in the oxyp:cn-radical 
itself is replaced by metliyl (as in gaultheria-oil), the dilhculty just 
mentioned will be removed, and the rational formula of sulphite of 
acetone and soda will be — , 



BrV* liloiprlckt. 

The liquid product obtained by distilling castor-oil or its soaps with 
hydrate of potash, is stated by Bouis,t Cahours,J Musciiui£i,§ 
and Squire, II to be caprylic alcohol, CigHjaOj ; Wills and Railton,^ 

* Ann. Ch. Pharm. xoiii. 242. 

t Oompt. rend. mviuL 935; Ann.OlLPli>s. [3] xlir.??; Clh«in.Soc.Qu.Jr.TiL286. 

X Compt. rend, xxxix. 254. 

§ Aim. Ch. Pharm. Ixxxvii. Ill, 

II Chem. Soo. Qu. J. vii. 108. 

^ Ibid. TA. 806, 807. 
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on the other hand, regard it as oenanthylic alcohol, C^^l^^Q(^2' 
According to Limpricht, however, it is not an alcohol at all, bat 

caprylic aldehyde, GigHjQO^. This coucla^ion is baaed on the fact 
that the liquid in question, when mixed with a concentrated solution 
of bisulphate of potash or soda, yields a large quantity of a crystalline 
compound (a property belonging to the aldehydes and acetonp<?, but 
not to the alcohols) ; and that this compound, when freed from the 
mother-liquor by pressure between paper, washed witli cold alcohol, 
dried over sulphuric acid, caiid then dissolved in hot water, yields pure 
caprylic aldehyde. In fact, the liquid thus obtained, after being 
dried over chloride of calcium, and rectified till it boiled constantly 
at 178°, yielded by analysis 74*65 (mean) per cent, of carbon, and 
12*76 of hydrogen, numbers agreeing very nearly with the formula 
of caprylic aldehyde, which requires 75*0 per cent, carbon and 12*5 
of hydrogen. 

The crystalline compounds of this aldehyde cannot be purified by 
crystallisation; mnrrovrr, they nnd'riro a slow spontaneous decom- 
'positiou, continual ly giviijg oti' sulphurous acid : hence they are not well 
adapted for analysis. The potash-salt, when purified as completely 
as possible, exhibited too great a quantity of potash and too little 

sulphurous acid to agree with the formula,^ ^^^'^^^j + SAq. i 

but the proportions of carbon and hydrogen found by combustion 
agreed very closely with that formula. 

Caprylic aldehyde turns acid on exposure to the air, like other 
aldehydes, — a fact which explains the result obtained by Rail ton, 
who, by passing oxygen gas through his supposed oenanthyhc alcohol, 
obtained a large quantity of acid. 

[The experiments just described certainly show that caprylic alde- 
hyde occurs among the products of the distillation of castor-oil with 
hydrate of potash, and that it may be separated out by combination 
with alkaline bisidphites ; but they by no means prove that it is the 
only product. On the other hand, the very exact analytical results 
obtained by Bonis, and the numerous derived compounds obtained 
by himself and others, establish beyond doubt that caprylic alcohol 
IS not only a product, but one of the chief products of the decern* 
position; and the experiments of Wills and Railton also render it 
probable that oenanthylic alcohol is sometimes obtained by the same 
process. — Eo.] 
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Chemical Notices.* 

Mf H. Idmyrlelit. 

1. PrejjaratwH of Leucin from the Aldehyde of Valerianic Acid. — 
The reaction on which this mode of preparing leucin depends is 
similar to that by which Strecker obtained alanine from the alde- 
hyde of noetic acid. The ammoniacal compound of valeral is boiled 
in a i( toi t with hvdrocvanic and hydrochloric acid, tdl the oilv lavcr, 
consisting of the fused amuioma-componnd, has completely dis- 
appeared. The "rreater part of the sal-ainnuuiiac is then left to 
crystallise out; tiie liydrociiloric acid iciiia\ed by ii yd rated oxide of 
lead; the lead by sulphuretted hydrogen; and lastly, the residue 
' which remains after evaporating the filtrate^ cr^rstalhsed from hot 
dilute alcohol. The lannnte thus obtained exhibit the reaction and 
composition of leucin^ vis. : — 





Galculated. 


Found. 

1 




. 72 




54-9 


13 11 . . 


. 13 


99 


100 


N . . 


. 14 


10-7 




4 O . . 


. 32 


24*5 




|H„NO, 


131 


100.0 





2. On the Metaldehyde of Valerianic Acid. — It is stated bv 
Parkinson that an isomeric modification of valeral is obtained^ 
(1) in the preparation of that bcdy by the action of sulphuric acid 
and chromate of potash-on fusel-oil ; (2) when valeral is heated above 
its boiling point ; (3) by heating the sulphite of valeral and soda with 
dry carbonate of soda. According to Limpricht^ however^ no such 
inodification is obtained by either of these processc"?. 

3. Easy Method of Pr('j>ar'ut(j Chloride of Ethylene. — A tubulated 
retort is halt tilled with a imxture of 2 parts black oxide of manganese, 
3 parts common salt, 4 p;iris water, and 5 parts sulplmric acid, and 
loosely connected wiLii a iiask to serve as receiver. OlciiunL gas is 
then passed into the mixtilFe by means of a tube passing through the 
cork of the tubulure, and dipping half an inch oelow the surface of 
the liquid. So long as the gas is passing through the mixture, the 
retort must be only very gently heated, — as by placing under it a 
single red-hot coal, — and the resulting chloride of ethylene afterwards 
distilled over at a higher temperature. If this precaution be attended 
to in beating the chlorine-mixture, the operator will not be annoyed 
by escape of chlorine. 

Where coal-gas is at hand, it will naturally furnish the readiest 

* Ann. Cb. PhAmi. zdv. 243. f Ibid. xc. 114. 
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sonroe of ethylene ; but when that is not the case, the olefiant gaa 
may be readily prepared from alcohol and sulphuric acid, by adopting 
Wdhler's method of adding sand to the mixture in sufficient quantity 
to make it into a thick paste^ this addition completely preventing the 
frotliinq which otherwise causes lo much inconvenience. The crude 
protluct thus obtained in nn hour and a half from 2 ounces of aicohol 
yielded 1 ounrr of pure chloride of ethylene. 

The armuge merit just dt^scribed is peculiarly well adapted for con- 
densing the gases homologous with ethylene, when it is desired to 
submit them to further exammatiou, for which purpose they were 
formerly collected in gasometers over water, and converted into liquid 
' bromides* by contact with bromine. If, for example, we wish to 
examine the hydrocarbons homologous with ethylene, which are 
obtained by heating valerate of baryta, the retort containing that salt 
may be connected air-tight with a tubulated and welLcoolt d i-eceiver 
to condense the liquid products, and the gases not condensed in the 
receiver made to pass into the chloiine'mixture. 

4. The following compounds, usually regarded as alrlchydcs and 
ketones, do not combine with alkaline bisulphites, either when agitated 
and heated with an aqueous solution of the potash or soda-salt, or 
when their alcoholic solution is mixed with an alcoholic solution of 
the ammonia-salt. 

Myrtstone, prepared by dry distillation of myristate of lime ; a 
mixture of Falmiione and Sfearone, obtained by quickly heating 
margaric acid with excess of limcj Menzophewme, prepared in a 
similar manner from benzoate of lime; Phorone, from camphorate of 
lime J Palmitic aldehyde, obtained by oxidising ethal with a mixture 
of chromatc of potash and sulphuric acid. 

Hence it ap])ear8 that the property of combining with alkaline 
bisulphites does not belong to all aldehydes and ketones, — or, per- 
haps, the bodies just mentioned do not belong to either of these 
groups. 



•n Cempann* iTraas. 
Br H. smm* aaa r. H^ldeiilianer.t 

The researches of Chancel, Wurts, and H of m an n, have brought 
to light a number of compounds which may be regarded as urea, in 

* J. pr. Chem. hii. 356 , Ann. Ch. Ph^A. [3] xlir. 57. 

t Ajnn. Ch. Pharm. xeiv. 100. The experiments of Zinin and Holdenhauer 

appear to have been made about tbn same time and indeppnclontly of oncb otlier. 
Zinin's paper^ however, was published iirst, containing a full description of the 
acetyl and oensoyl areas, and a slight notico of the outer two OOmponnds. The 
dMoripiion and analysia of t1ies« latter » doe to Holdenhauer. 
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which one or more equivalents of hydi-ogen are replaced by a corre- 
aponding number of equivalonts of a hydrocaboa. The following 
experimenta show in like manner* that the hydrogen in urea may be 
replaced by oxygen-radicala : — 

H ■> 

* 1. Acetureid, Aeetyl-ureayW Olhyl'Urea, q h^q ] N^O^. — 

When chloride of othyl, C4H3O3 . CI, is poured upon dry urea, the 
action conmiences immediately; the mixtui-e becomes spontaDeously 
heated; the chloride of othyl volatilises; and the liquid is gradually 
converted into a white viscons mass. When this substance is kept for 
some minutes at a temperature of 120^ G;> it loses altogether the 
odour of chloride of Othyl, and if treated with ether after cooling, does 
not yield anything to that solvent. The residue dissolved in hot 
alcohol crj'stallises from that solution in long needles with rectangular 
base, genernlly striated, and havinjr a briprht white colour and silkv 
lustre. One part of this body dissolves in 10 parts of boiiiiiir alcohol, 
but requires 100 parts of cold alcohol to dissolve it. Hot water 
dissolves it niore readily than alcohol, and dcj)osits it on cooling in 
stellate groups of prisms with rhomboidal bases and dihedral summits. 

Tn the formation of this compound, the reaction takes place between 
1 eq. of chloride of othyl and 1 eq, urea : — 

CAN A + CAO, . a = HCl + C^^ } NaO,. 

4 3 2 

An excess of urea appears, howeverj to be advantageous in the pre- 
paration. According to Zinin, the -best proportions are 2 eq. urea 
to 1 eq. chloride of othyl. 



The composition of othyl-urea is as follows :— 







Calculated. 


Ziii iti. 


6 C . . 


. 36 


35-29 


35-56 


6 H . . 


. 6 


5-88 


5-92 


2 N . . 


. 28 


27 45 


2705 


40 . . 


. 32 


31-38 


31-47 




102 


10000 


100-00 



Moldenhauer. 
35-29 
5-88 



arc 



When otbvl-urea is heated on platinum-foil, white vajjour.s 
evolved, and the crystals become covered with a woolly sublimate. 
At a higher temperature, the whole volatilises. "When it is heated in 
a tube, the sublimate makes its appearance at 160^0., and at 200^ 
the substance melts to a transparent liquid, which on evaporation is 
converted into a crystalline mass soluble in water and alcohol. The 
apirttnoua solution yields by evaporation, crystalline nodules composed* 
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of thick shortened rhomboidal prisms. At a still higher temperature, 
othyl-urea is resolyed into othylamide and cyanuric acid : — 

Kc^:oJ^ = + 3(n (c^h^o^) 

Othjl-utoa. Ojaniuic add* Othylamide. 

Potash decomposes bthyUurea into carbonic acidj acetic acid^ and 
ammonia. 

Q^Q n'o ] ^^^O^ = CaKaOj + C4H3KO4 + 2NH3. 

^ !i 

2, JButtfr>jl-urea,CyQ}l^Q^2^4 ~ ^2 c H O 1 -^'^^2; obtainedlike 

the ])r('ceilinG: by the action of chloride of butyryl on urea. Crystal- 
lises readily tVoiii water in small crystalline scales ; from alcohol m 
very thin, somewhat elongated, highly lustrous lamiuffi, which appear 
to beioQg to the rhombic svstem. It is inodorous and tasteless^ and 
melts at 176** to" a yellowish liquid, which solidifies again in the crys- 
talline form on cooling ; at a high temperature, it decomposes like 
othyl-urea. This compound in the state of aqueous solution is not 
precipitated either by nitric and oxalic acid, or by mercuric nitrate. 
The mean of two analyses gave 45*68 j)er cent, of carbon and 7*63 
hydrogen ; the formula requires 46*15 C, and 7*69 H. 

8. Valeryl'urea, Cj^Hi.Ts^O^ = C^^. h.^q J ^2 — Obtained 

bv the action of cliloride of valeryl on urea.* It is nearly in- 
i;t)]ul)l{; in cold water and alcoliol. From the hot aqueous solution 
it iis deposited in microscopic laumiic, having a pearly lustre, and soft 
and unctuous to the touch , the alcoholic solution yields thin needles, 
which, under the microscope, appear like transparent four-aided 
prisms. It melts at 191^ C, and when carefully heated in a tube, 
yields a crystalline sublimate of broad iridescent lamine. Analysis 
gave 49-57 per cent, carbon; and 8*79 hydrogen; the formula 
requires 50 00 C, and 8 83 U. 

H -i 

4. if<?n;rc;7//-M7'Ccr, C16H8N2O4 = Cap ! ^aOg. — This body 

is obtained by heating a mixture of 2 eq. urea and 1 eq. chloride of 
benzoyl in an oil-bath to loO or 155°, care bein^ taken that the tem- 
perature, which increases as soon as the action commences, docs not 
rise above 160*^: for this reason it is best not to operate on more than 
12 or 15 grammes at once. On trsating the cooled and pulverised mass 

• Chloride of Taleryl, not previously known, was obfaincd bv the action of oxy- 
olUoride of phosphorus on valerate of ssda. It is a colourless, very mobile liquid, 
which fumes strongly in the air, itnd is resolved hj water into njdrochlotic and 
Telmanie emds (Moldenhauer). 
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with cold alcuhul, hydrochloric acid aud the excess of urea dissolve, 
and there remains a crystalline powder^ which, when dissolved in 
boiling alcohol, yields, on cooling, thin rectangular laminse of benzoyl- 
ufea, often with pointed Bummits. Theae crystals are very biilliimt, 
and resemble those of benzoic acid,. but are distinguished there&om 
by their solubility in alcohol. One part of benzoyKurea dissolves in 
10 parts of boiling and 100 parts of cold alcohol ; in water and ether 
it is still less soluble. Hot hydrochloric acid dissolves the crystals 
without altemtion, and deposits them on coolinir. Nitric acul decom- 
poses benzoyl-urea, with formation of benzoic acid. Ammonia does 
not alter it. Potash dissolves it in the cold, and decomposes it at a 
boiliijg heat, with evolution of ammonia. Heated in a tube to 200^0. 
it melts, without alteration of weight, into a colourless liquid, which 
on cooling solidifies in a crystalline mass, having the same composi* 
tipn as benzoyUurea, but different properties, dissolving more readily in 
water, and crystallising differently. Benzoyl-urea heated above its ^ 
melting point froths up, becomes filled with ciystals of benssamide, 
and leavea a residue of eyanuric acid : — 

K'^^CuS^oJNA) = C.U.N.Oe + 3(n {^^J^oj- 



By A. Odssnann. 

1, Ethylamine, — When bisulphite of alclchydp-ammonia is heated 
with linie, ethylamine is evolved, and the sulphurous acid is converted 
into sulphuric acid ; — 

C4H4O, . NH3 . 2 SOa = 2 SO3 + C^HjN. ' 

To obtain ethylamine by this decomposition, it is by no means necessary 

to thnnii^h the tTOublesome process of preparing crj'stallised 
aldehyde-ammonia; it is stiffieient to take the crude distillate containing 
aldehyde, which is obtained by acting on alcohol with sulphuric acid 
and peroxide of mantranesc (or bichromate of potash); mix it with the 
requisite quantity ot bisulphite of animoiiifij evaporate to dryness; mix 
the perfectly dry saline mass with four times its weight of a mixture of 
quicic and slaked lime ; and distil it in a retort provided with a bent 
tube for oonveying the evolved gas into dilute hydrochloric acid. 
The distillation must be performed immediately after the mixture is 
niade», and the mass must be heated as <|uickly and as strongly as 
possible; otherwise aldehyde and ammonia pass over: the latter is 
always evolved when an excess of bisulphite of ammonia has been 

• .Inn. Cb. Pharm. xci. 12^ i xciii. 329. 
VOL. Vlll. NO. iii:. M 
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added. The sal-ammoniac thus formed is, however, easily removed hy 
a mixture of alcohol and ether, which dissolves the h^drochlorate w 
ethjlamine, but leaves the sal-auaiioaiac midiijsolved. 

Fbrmation o/Ammine and Lopkine, — Since, as Bhown hj Bet* 
tagnini, it it a general property of aldehyde* to unite with ukaline 

bisulphites, prodacing compounds similar to that formed by ordinary 
aldehyde, it appeared probable that they would also, when treated ia 
the manner just described, yield organic bases. This expectation has 

been verified with regard to bitter almoTuI nil The sulphurous acid 
compound wns prc]iaro(l bv mixing a couccntratpd alcoholic solution 
of acid sulphite of ammonia with a j^iifficient quaritityof bitter almond 
oil, collecting the resulting crystalline mass after it had ceased to in- 
crease iu quantity, and drying it. The perfectly dried mass was then 
mixed with three or four times its volume of very dry and recently 
prepared hydrate of lime; the mixture introdnced into a capacioos 
retort, and covered with a thin layer t>f lime ; and the retort, after 
being connected with a welUcooled receiver, was snrrounded as quickly 
as possible with hot coals, and heated to 180''— 200P C. The cool 
part of the neck of the retort then immediately became covered With a 
white amorphous-looking mass, which, as the heat increased, ran down 
into the receiver in oily drops. This snh?tanre is amarine. The 
beating was continued as Ions: as oilv stri;c appeared in the neck of 
the retort, and the sublimate in the hottest paxt of it continued to 
increase. 

When the operation ia properly conducted, the amarine is found, 
partly in the recover, suspetided in an ammoniacal liquid rendered 
tnrhid by the presence of a small qnantity of bitter almond ofl, partly 
in the lower part of the neck of the retort. In the upper part there 
is always fonnd another substance, partly detached in tuft-like groups 
of needles, partly coating the glass in radiating masses. This second 
body is Lophine. 

To collect the amarine, and separate it from a small quantity of 
oily products, it is rmscd into the receiver with a small quantity of 
cold alcohol, dissolved by addition of alcohol and hydrocliloric acid, 
precipitated by ammonm, and purified by recrystalbsatiou and treat- 
ment with animal charcoal. The hydrochloratc of tiua baoe yielded 
the following results by analysis : — 

Oilmlirintffl. S'ound. 
42 C ... 292 0 76*88 76-15 
19 H • . . 19 0 6-68 
2 N ... 28 0 8-37 
CI ... 35-5 10-62 



C^aH igNa . H CI 374-6 100 00 
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The ch] Hoplatinate left on ignition 19*8 percent, of platinum; 
the foi inula C42HjgN2Cl . PtClj requires 19*58 per cent. 

The lophine which oollectied in the upper part of the retort and of 
ito Aeek^ was dissolved in hot alcohol, trealm with animal charcoal, 
and recrystallised. It was in most cases so pine that» after one 
recrystallisation, it exhibited the appearance of dazzling white needles. 
It melted at 265° volatilising at the same time unchanged, and 
solidifying on cooling in a beaatiful radiated mass. Its composition 
ia as follows : — 
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The chloroplatinate left after ignition 18' 89 per cent, of platinum ; 
the formula C^lIigNaCl . TtClj requires 18*72 per cent. 

The formation of lophine begins only when the retort has attained 
a very high temperature, and probably arises from the amarine formed 
in the interior of the mass not being able to escape before the tempe- 
rature of the outer parts has risen high enough to decompose it. It 
may, therefore, be greatly promoted by using a capacious retort, heating 
it very strongly and suddenly, and covering the upper part immediately 
with red-hot ronls, beginning from the front, so as to fulfil fis quickly as 
possible all the conditions which arc essential to cause the amarine to 
pass through a stronjjiy heated space. By attending to these direc- 
tions_, needles of lophine more than an inch long may be obtained, 
even with small quantities of muteiial. 

In the preparation of amarine and lophine, as in that of ethylamine^ 
it is not absolutely necessary first to prepare the crystallised com- 
pound of the aldehyde with acid sulphite of ammonia ; it is snfBicient 
to mix a highly concentrated solution of acid sulphite of ammonia 
with the corresponding quantity of bitter almond oil dissolved in a 
little alcohol ; evaporate to dryness as quickly as possible over the 
water-bath ; and mix the resnltini}: mass immediately with recently 
prepared and perfectly dry hydrate of liriie : if the mass be used before 
it is th()ruup:hly dry, or if the hydrate of lime be very moist, the 
compound is for the most part resolved, during the distillation, into 
ammouia and bitter almond oil. As, however, this mode of proceeding 
always gives rise to the formation of a certain quanti^ of benzoic acid 
in the mass, a quantity of benzol corresponding to this admixture of 
benzoic acid is always found in the distillate; an impurity, however, 
which is not very difficult to remove, inasmuch as it volatilises very 
quit^y when the product of the distillation is heated to 80^ or 90° d 
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By F. Woliler and J. Dean. 

This compound is obtained by a propfss ernctlv sitnilar to tliat whicb 
is adopted for the preparation of tellurethyl,t namely, by distilling 
telluride of potassium with a tolerably strong solution of sulphome- 
thylate of baryta : the reaction ^ors on very easily. The distillation 
was continued as long aa drup:s ui oil continued to pass over with the 
water. 

Telluromethyl is a pale yellow, mobile liquid, whicli'Stiilui in water, 
and docB not mix with it. Its odour is extremely nnpleasant, like 
that of garlic, very intense, and so persistent that even the breath 
of the operator becomes affected by it. It was found to boil at 82° C.f 
Its vapour is yellow, like that of tellurium itself. It fumes slightly in 
the air from oxidation. When set on fire, it burns with a light bloiah 
white flame, giving off a thick vapour of telhirous ncid. 

Telluromethyl, C2H3TC, like tcllurethyl, has the chemical relations 
of a radical or metal. It forms a basic oxide and corresponding 
haloi'd compounds. 

Oaide Telluromethyl, CjH^TeO. — Formed by heating telluro- 
methyl with moderately strong nitric add. At first, a portion dis- 
solves with reddish yellow colour ; then suddenly a violent action takes 
place, nitric oxide is evolved, and a colourless solution is formed, con- 
taining nitrate of teUuromethyl, which, on carefully evaporating the 
solution, is obtained in large colourless prisms. This salt diaaolvea 
readily in water and in alcohol ; when heated, it decomposes with 
detonation. Tt is the material from which all the other compounds 
of telluromethyl are obtained. The oxide, however, is most conve- 
niently prepared, not directly from the nitrate, but by decomposing 
the chloride or iodide with oxide of silver. Oxide of telluromethyl in 
^ the dried state is indistinctly crystalline. When exposed to the air, 
it deliquesces, like potash, and absorbs carbonic acid. It has a most 
nauseous taste, but is destitute of odour. Its solution exhibits a 
strong alkaline reaction with litmus paper, - It is so strong an alkali 
that it separates ammonia from sal-ammoniac even at ordinary 
temperatures, and forms a blue precipitate with sulphate of copper* 
From its solution, sulphurous acid immediately throws down telluro* 
methyl in the form of an oily, stinkin'j; liquid : hydrochloric acid pre- 
cipitates the white chloride ; hydriodic acid the red iodide. 

* Asm. Oh. Phanii. xdii. 888. 

t Ibid. Ixxxir. 79 ; Chem. 80c. Qu. J. Ti. 40. 

j The rcfil boilingr-point is probably 80° : for in tlio experiment the telluromethjl 
was covei-©d with a thin la^er of water, and the thermometer did not dip into it 
inmeduitelyt but into oil, m which the verf thin tube containing the t^uromethjl 
was. immened. If the boiling-point be 80°, that of tellnrethvl, which haa noi y«t 
been determined by eaperiment, must, according to Kopp's law, be 9&*. 
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Sulphate of Telluromethyl, formed by directly saturatiiig the Bms* 
-^tb the acid, crystallises in tranepaveat cubes^ very r^^fatr, and of 

considerable size. It dissolves readily in water, but is ineoluble in- 
alcoliol. The oxalate, tartrate, acetate, and forniiate are easily soluble. 

Chloride of Telluromethyl, C2H3TeCl, is formed as a thick white 
precipitate resembling chloride of lead, when hydrochloric acid is dropt 
into the solution of the nitrate. It redissolves when heated, and 
crystallises on cooling in ioug thin prisms, resembling corrosive aub- 
limate. Melts at 97*5° but appears not to be capable of voiatilifiing 
completely witbcmt decompositioo. Altbongh it cannot be distilled 
with water, its eolation has nevertheless a foint alliaceous odonr when 
heated. It solidifies in a very distinctly crystalline form. Dissolves 
readily in alcohol. When prepared from the amorphous nitrate, it 
contains tellurous acid, cither admixed or in combination, Doeanot 
form any precipitate with bichloride of platinum. 

The OxychloHdp, CoH/PeCl -hC^HaTeO, is formed by dissolving 
the chloride in aTiimonia. The solution, when evaporated, yield a 
mixture of sal-ammoniac and the oxychloride, which may be separated 
by alcohol. The oxychloride forms short colourless prisms. Hydro- 
chloric acid added to its solution precipitates the chloride. 

Brmide of TeUurometkyl, OalisTeBr.— Produced like the chloride, 
to which it bears a strong resemblance, and with which it is probably 
isomorphous. Forms shining colourless prisms, and melts at 89^ C. 

Iodide TethmmBikyl. — Colourless hydriodic add or solution of 
iodide of potassium dropped into a solution of nitrate or chloride of 
telluromethyl, forms a bright lemon-yellow precipitate, which after a 
while changes to vermilioTi-red. If the solutions are warm when 
mixed, the precipitate is immediately red and crystalline. After 
dryinp: it forms a vermilion-coloored powder. The composition of 
the iodide is as follows : — 

Found. Calculated. 
Carbon .... 5 40 5 81 

Hydrogen , . .1*61 1-45 
Tellurium . . . 3124 
Iodine .... 61-54 6162 



9979 100-00 

Iodide of telluromethyl dissolves very sparingly in cold, much more 
readily in waiui water. Hot alcoliol dissolves it in large quantity, 
forming a reddish-yellow solution. From both solutions the iodide 
crystalhaes in small, shining, vermilion-coloured prisms, the alcoholic 
solutbn yielding the larger crystab. The crystals yield an orange, 
yellow powder: Under the microscope they appear orange-yellow by 
transmitted Hght, and certain faces exhibit a beautiful blue surface- 
colour. 
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Whnn the cooled alcoholic solution is mixed with about an equal 
bulk of water, the iodide i> thrown down as a lemon-yellow preci- 
pitate. But after a tew minutes, a movement takes place among the 
particles^ and in a short time the entire precipitate is converted into 
glimmerin<^ crystuUine laiiuucc oi tiie colour of vermilion. Iodide of , 
telluroQicthyl; therefore, like chloride of mercury, exhibits two states, 
A yellow and a red, connected most pn^Uy, aa in the latter aabataDee, 
•with dimorphism. The yeUoir modification^ boweverj haa not yet 
been obtained in a filed and crjrataUine form. The alcoholic solution, 
in which the iodide cleariy ezuta in the yellow form, deposits it by 
•pontaneona evaporation in red cxyatala ; and it cannot be melted 
without decompoaitionj being converted into black iodide of tellurinm, 
even at 130° C. 

A solution of the oxide of tellurometliyl dissolved in aqueous 
hydrocyanic acid did not yield any cyanogen compound, the base 
separating out quite unaltered when the liquid was evaporated. 

When sulphuretted hydrogen is passed into a solution of chlo- 
ride of tdlnromethyl, a white fiocculent precipitate is formed. 
(C^HsTeS+C^HsTeCl?), which afterwards becomes yellowidi^ the 
hquid acquiring an intensely disgusting odour. If it be then distilledj 
there passes over with the water a very ofEensive, heavy, oily, reddish- 
yellow body, which, when oxidised with aqua-regia, yields sulphuric 
acid. When a solution of oxide of telluromethyl is saturated with 
sulphuretted hydrogen, a slight whitish turbidity is produced. On 
distilling the liquid, white sulphur tseparatcs out, as soon as the heat 
bcij^ins to act, and a yellow oil passes over, which appears to be merely 
xeduccd telluromethyl. 



•n Cumlnlc Aloalisi.* 
By G. Kraut. 

GEftHARnT and CAHouBsf have shown that the volatile oil oon- 
tained in the seeds of Ouminum Cyminuin^ and known in commerce 
by the name of fioman cumin oil^ is a mixture of two compounds, 

viz. a compound free from oxygen, called Cymene^ and an oxygenised 

body called Cumbiol. This latter substance is homologous with bitter 
almond oil, and stands in the same relation to cuminie acid as bitter 
almond oil to benzoic acid, — that is to say, it is the aldehyde of 
cuminic acid. 

The two constituents of the Roman cumin-oil were separated by 
the following process : — After the whole of the cymene, together with 
a portion of the euminol, had been removed firom the commercial oil 

* Ann. Ck. PJuum. Tuxit 66* ^ IhiicL znviii. 07« 
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by distillation at 200°C., the residue was converted, by agitation with 
a concentrated solution of bisulphite of mihx, into a crystalline double 
salt iusoluble iu saline solutions ; this salt completely freed from the 
mother-liquor by pressure was then diffused \n water, and the cuminol 
obtained from it iu a state of purity by addiUon ut carbonate of soda 
and distillation with vapour of water. The cuminol which bad dis- 
tilled over with the cymene was separated tberefrom by agitation 
with aolutioii of bisulphite of soda, ao dilute that the resalting double 
salt remaiDed in eolation. 

Cnminol becomes sensibly heated when mixed with several times its 
volume of a concentrated solution of hydrate of potash in alcohol ; and 
if the mixture be kept for an hour in a state of ebullition, and regularly 
concentrated by alln-viTi? the condensed vapours to flow back again, the 
cuminol is couipletely ci* CDinposed, and there are formed, without any 
evolution of hydrogen, a huge quantity of cuniinate of potash, and two 
liquid compounds, cymene and cuminic alcohol, which, on addition of 
water, separate in the form of oil. Although these two bodies are 
always produced aimultuieoualyi the author is disposed to think, from 
evperiments hereafter to be described^ and from the analogous beha- 
viour of bensoic alcohol^ that the cymene is formed, not from the 
auminol, but by the action of potash on cuminic alcohol. On this 
empposition, the decomposition of ouminol by potash as above may be 
represented by the following equation : — 

2CaoHia02 + KO . 110 = C.^lli^0a + V^U^^KO^ 

Omilhioi* Cuminio Cuminate 

Alcohol. oi Fotaah. 

When the mixture^ after beuig diluted with water, was distilled, 
the cuminic alcohol and the cymene passed over with the aqueous 
vapour ; they were removed from the surface of the distillate ; agitated 
with bisulphite' of soda to free them from adhering cuminol; then 

dehydrated, and finally separated by fractional distillation. 
The cunuuic alcohol gave the following results by analysis 



CSslonlsted. 

20 C . .120 80 00 
14 H . . 14 9-33 
2 O . . 16 16-67 



Fotmd. 

79-63 79G2 79-56 79*49 
9-33 9-36 9-35 9*39 



Cuminic aloidiol is a eolojirless liquid, having a very faint but 
agreeably aromatic odour, and burning spicy taste ; boils without 

decomposition at 248^, and does not ttini acid, even by long exposure 
to the air. It is ioitolubl^ iu waiter, bat dissolves in all proportions 
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in alcohol and ether, and is not altered by agitation with Bolattone of 
alkaline bisulphites. 

Wlp n lieatrd with potassium, it gives off hydrogen and forms a solid 
granular ma>^s, which is decomposed by water, yielding potash and 
cuminic ali ohol. Strong nitric acid heated with cuuiinic alcohol 
converts it iiito cuminic acid, without the simultaneous formation of 
any other acids. Weaker nitric acid would probably first form 
euininol. Concentrated snlphnrie seid converts eaminic aloohol, 
without formation of any conjugated acid, into a lesinoQS mass, which 
is brittle and friable when cold, but becomes semifluid when immersed 
In boiling water. 

Of the compounds of cuminic alcohol corresponding to the com- 
pound ethers, only the benzoate has yet been examined. This 
compound is obtained by heating cumiuic alcohol or its potassiuoa- 
compound with chloride of benzoyl, and forms a buttery, indistinctly 
crystalliuc mass, which cannot be distilled witiiout decomposition, 
is decomposed by potash^solution, even in the cold, and when washed 
merely with water, continually reiideiii that liquid acid. 

It has been assumed above that the formatbn of cymene from 
euminol is due to the action of potash on the cuminic alcohol already 
formed* This assumption is supported by the fact that pure cuminic 
alcohol, when continuously boiled with alcoholic solution of potash, is 
decomposed in the manner denoted by the following equation ; — 

SCaoH^a -f KO . HO = C^U.^KO^ + ^C^oHi^ + 4 HO* 

Cuminic Ouminate of P^meiw. 

AloohoL PoUsh. 

The cymene thus produced is identical with that which is forni( d by 
natural processes, aud boils, like tiie latter, at 171^ G. It gave the 
following results by analysis : — 

Calculated. JTouud. 

20 C . . 120 89*56 88-91 88-92 
14 H . . 14 10-44 11-01 10-62 



CaoH|4 134 10000 



The decomposition just cited does not depend upon the presence of 
alcohol ; for cymene is likewise formed wheu euminol or cuminic 
alcohol is treated with melted hydrate of potash, and especially when 
the potash is either not heated strongly enough to oxidise the euminol 
at the first contact, or when individual particles of the fused salt are 
cooled down by too rapid addition of the euminol. 

It is possible that similar processes may determine thenmultaneona 
formation pf cymene and euminol in the living plant ; at all events 
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the anumption that a hydrocarbon is prodaeed by the decompositloii 
of an oxygenised constituent, is more strongly supported by analogy 
than that of a direct redaction or oxidation. 

From tlie cymene obtained in the processes Rbove described, the 
author jMepaced the hitherto unknown compound, Dinitrocymene, 
This body was obtained by c&utiously droppiuj^ cymene into a mixture 
of 2 parts connt nf rated sulphuric and I part tuuiing nitric acid, 
heating the mixture to about 50 C, and leaving it to stand ior a day 
or two. On subaequentiy diluting it with water, a brown substance 
separates, liquid at first, but becoming solid and crystalline after some 
time ; this substance is a mixture of dinitrocymene and certain nn- 
cr}'stallisable products, formed in consequence of the action of the 
acida having been carried too far. From the solution in boiling 
alcohol, the non-crystallising bodies separate on cooling, whereas the 
dinitrocymene does not crystallise out till the liquid is evaporated. 
The crystals are colourless, beautifully iridescent, rhombic tables, which 
rnelt at 54° C. dissolve in ether and alcohol, hut not in water, and 
separate from the saturated solution in the funu of an oilv liquid. 
"When heated in the air, they detonate, and leave a very slowly com- 
bustible charcoal. The results of their analysis are as follows : — : 

Calculated. Found. 



20 c . 
12 H . 
2 NO4 


. 120 

. 12 

. 92 


* 68-57 

5-36 
41-07 


52-13 
5-28 


53-39 
6-04 


^'20 [ 2 } 


224 


100-00 







•A Benaaie Alestaol.^ 

By B. Cannlzzaro. 

A NOTICE of the author's tir^t observations on benzoic alcohol was 
^ven in vol. vii. p. 192 of this Journal. It was there stated that 
when the vapour is passed over red-hot spongy platinum, au oil is 
formed lighter than water, and having piubably the cuiupuaitiou C^Hg. 
Subsequent observation, however, has shown that this is not the case, 
the oil in question, being a mixture of several products, among which 
benzene could be distinguished and separated; it contains also a solid 
body not yet examined. 

Benzoic alcohol in contact with sulphuric acid, or when heated 
with chloride of sine or anhydrous phosphoric acid, is converted into 

* Ajin, Ob. Phani. se. 86B| idi. 118. 
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a resinous sulbstance, which is insoluble in water, alcohol, and ether, 
dissolves but sparingly in fuming sulphuric acid, and foftens in 
boiling water {vid. seq.) 

Benzoic alcohol, when treated with potash, yields benzaate of 
potash and hydrucarbou (toluol, Deville^s benzoenej. Under tlie 
influence of reaucing agents, therefore^ the alcohol is converted into 
a bydroearbon, which stands to it in tho same relaibn as marsh-gas 
to wood-spirit : — 

2C,,\\Jd.^ + = SCi.Hg + 4 HO. 

To obtain this hydrocarbon, the alcohol is distilled with a strong 
alcoholic solution of potash ; as soon as all the alcohol has passed 
over, and the residue has become solid, the hydrocarbon begins to 
pass over mixed with undecomposed benzoic alcohol. To obtain the 
tiydrocarbon pare^ the liquid which has passed over is again distilled^ 
the portion which goes over at 116^ being collected apart ; this dis- 
tillate is mixed with strong sulphuric acid, which resinises the bensoic 
alcohol, and the decanted liquid is washed with water and rectified 
Qver anhydrous pbosphorie acid. The product thus obtained does act 
solidify in a freezing mixture ; it boils at 114° ; has an agreeable odour 
like that of benzin. Its analysis gave 91-223 per cent, carbon and 
8*738 hydrogen (mean), which agrees very nearly with the forimila 
C14H8, that formula requiring 91-305 C. and 8-695 TI. The boiling 
point, 114°, corresponds with that which Gerhardt touud for toluol; 
the odour is exactly the same. 

Just as aoetic ether obtained from common alcohol is polymeric 
with aldehyde, and probably isomeric with metsldehyde, so likewise ta 
the benzoic acid ether of bensoic alcohol polymeric with the aldehyde 
of this alcohol, viz. bitter almond oil, and isomeric with benzoin. 
This ether is obtained by distilling equal equivalents of chloride of 
benzoyl and benzoic alcohol, or by distilling benzoic alcohol with 
Gerhardt's anhydn us benzoic acid. As the distillate cools, the ether 
crystallises out, surrounded with a yellow oii, which does not ;iltcr its 
composition to any great extent. It crystallises in snow-white needles, 
often in rhonibohedrons ; above 20° C. it melts to a colourless oil, which 
remains liquid for a day, and solidifies only when exposed to a freezing 
mixture. Its formula is C^^^Jd^, 

. Fluoride of silidnm bas no aetion on bensoic alcohol. Fluoride of 
boron, on the eontrary, attacks it vigorously, fonning boraeic acid, 
bydrofluate of boracic acid^ and a resinous sabstanoe. After being 
washed, first with alkaline water, then with pure wvter, alcohol, and 
ether, dried at 17(f , dissolved in sulphide of carbon or in cfaloroform, 
separated from the solvent by evaporation and fusion, it forms an 
amorphous, translucent, amber-coloured substance, which is insoluble 
in water, nearly insoluble in alcohol, dissolves very sparingly in 
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ether, but very leadily in oO of turpentine, sulphide of cubon, and 

chloroform ; b^somes soft and melts when heated, and decomposes at 
a higher temperature, yielding both solid and fluid volatile products, 

and leaving a residue of charcoal. It g^ve by analysis 92*860 per 
cent, carbon, and 6*817 hydrogen, agreeing nearly with the formula 
Cj^Hg ; but its physical properties show that its true tormulu is a 
multiplr ( f Cj^llg, probably C2i^i2» which would make it isomeric 
Willi stilbene. 

Fused boracic acid acts on benzoic alcohol iu two different ways. 
Between 100^ and 12(fG,, it converts the alcohol into the oorre* 
spondiog ether, C^II^^O.^, and at a higher temperature into the 
resinous substance C^gUi^,. This latter body is also formeff by the 
action of anhydrous phosphoric acid. 

The ether corresponding to bensoic alcohol may be prepared as 
follows : — The alcohol is made into a paste with fused and pulverised 
boracic acid, and the mixture heated to 120*^ or 125"^ for several hours 
in a sealed tube immersed in an oil-bath. The mixture hardens nud 
turns brown. It is treated with boiling water and with a solution of 
alkaline carbonate, till all the boracic acid is dissolvetl, and a greenish 
brown oil floats on the surface of the liquid. This oil is distilled ; the 
portion which goes over below 800^0. contains unaltered b^isoic 
alcohol; but that which distils over between 800^ and S15>^ contains 
the benzoic ether. In the retort there remains a quantity of the 
i«sinous hydrocarbon saturated with the ether, which cannot be sepa- 
rated from it without decomposition. Benzoic ether is a colourless oily 
liquid, which, when viewed in certain directions, exhibits a slight indigo- 
colour. It bnilg between 310° and 315°. It gives by analysis 84*5 ' 
per cent, carbon, and 7*3 hydrogen, the formula Cg9lli403 requirmg 
84 8 C and 71 H. ' 

Benzoic ether treated with sulphuric or phosphoric acid, yields a 
resinous substance, probably ideutical with that which is obtained from 
the alcohoL 

When heated in a sealed tube to a few degrees above 815°, the 
ether deoomposesj becoming amber-coloured^ and yielding a very small 
quantity of the resinous body, together with bitter-almond oil (which 
may be separated by bisulphite of soda), and a light oil, probably 
consisting of toluol. A small portion of the ether appears, therefore, 
to be resolved into water and the hydrocarbon, C^Ui^ : 

while the greater part is resolved into hydride of bensoyl and toluol : 

CagHj^Oj = C|4llg02 + Ci^Hg. 
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Mm AbUMw or PyiwtMtMie AcUU 
By B. Arppe. 

Pyrotavtanil, C,,H.,NO, ( = C,,H,N, C,oHs03-4 HO).^Whcii 
crystallised pyrotartanc acid is fused with aniline in the proportion 
of 2 eq. of the acid (CgH.OJ to 1 uq. of aniline (Cj^H^N), and the 
mixture kept for about ten minutes at a temperature a few deo-rees 
above lOOP, a brown viicid mass is obtained, which, when stirred^with 
a glass rod, begins to crystallise, and assumes the form of a dirty-red 
solid mass, consisting of impure PyrotartanU. This substance after 
being twice heated with animal charcoal in a boiling aqueons solution 
separates on cooling in the form of a perfectly white, tasteless! 
inodorous, crystalline powder, which under the mieroscope exhiUte 
the appearance of delicate needles. 

PyroLartanil melts at 98^ C, and runs in boiling water like an oil 
which, on coolmg, solidities in a crystalline fatty mass. It volatilises 
wthout decomposition; at 140° C. it sublimes pretty quickly mvius 
off a vapour which has a faint odour, and adheres to cold bodies in 
the form of a veiyhard crystalHsation. By boilin-, dm in- wh h the 
temperature may gradually rise to 800°, it is partially decomposed, 
the greater part, however, ooUecting in the neek of the retort in the 
form of a tolerably pure and more or less dUtinctly crystalline sub- 

fi'i^rK ".'°^f, ^'"P""' pyfotartaml 
may be conveniently purified by slow distillation. 

Pyrotartanil dissolves but sparingly in water, even at a boilinir 

heat. Alcohol dissolves it readily, and moreover, greatly assists the 

solvent power of boiimg water, without hindering the subsequent 

separation m coobng ; hnnm weak spirit is the best solvent to use 

when impure pyrotarlaml is to be decolorised by animal charcoal. 

Pmtartaml is also really soluble m ether and m the ordinary acids. 

Alkalies dissolve it without alteration; but on heating the solution 

the pyrotai-taml is first converted into pyrotartanilic acid, and then 

resolved by the action of the fixed alkali inL aniline.and p^otarLric 

acid. Very strong nitric acid converts it into pyrotartonitranil. The 

composition of pyrotartanil is as follows : 

found. 

69*81 
6*92 



22 C . 




Oalcnlaied. 


. 182 


69-84 


11 H . 


11 


5-82 


N . 


. 14 


7-41 


4 0 . 


. 32 


16*93 




189 


100 00 



^ Pyrotartanilic acid, C„H.,NOe (=C„HjN, C„H,0,-aHO). 
—When aniline i» added by drqw and with atimng to py«*artime 
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anydnde (the watery oil obtained by distilling mrotartaric acid may 
be used for the purpose), the mus becomes very hot, and solidities to 
A reddish ciystalUne magma of pyrotartanilic add^ which ultimately 
cnimbles to pieces and becomes nearly dry; it may he purified by 
bdling with weak alcohol and animal charcoal in the manner described 
far the purification of pyrotartaniL 

Pyrotartanilic acid sqiarates on cooling from a boiling solution, in 
a bulky mass of shining crystalline needles, which, if the solution is 
not verv ronccntrated, are arranged in stellate groups, and exhibit 
under the microscope the appeamnce of rectangular prisms, with 
perpendicular terminal faces. It bears a heat of 1 10° C. almost 
without loss; melts at 147°, giving off water, and being partially 
converted into the more easily fusible pyrotai-tanil ; hence the acid, 
after one fusion, melts at 14(r. It dissolves rather slowly iu water, 
though in greater quantity than pyrotartanil; alcohol, however, dis- 
solves it r^ily, and from the alcoholic solution it ia precipitated in 
the crystalline form by water. With ether and with acids it behaves 
like pyrotartanil. It la decomposed by boiling with excess of potash. 
Neither pyrotartanil nor pyrotartanilic acid gives the cfaaractcristie 
reaction of aniline with solution of chloride of lime. 

P\ lotiirtanilu; acid is a very stable though rather weak acid. It 
reddens litmus paper, expels carbonic ac:d from carbonates, forms 
^vcral crystallisable salts, but is preeipitiited in the crystalline form 
from its solutions by other acids, even by acetic acid. Tlie j)yro- 
tartanilates ci the alkalies and earths are easily soluble ; those of the 
heavy metallic oxides, sparingly soluble. In a aolution of the neutrsl 
ammonia^salt, no precipitate ia formed by chloride of barium or cal- 
cium, or by barvta or lime-water ; sulphate of zinc produces a tur* 
bidity after a while; sulphate of copper forms a bluish«green, and 
sesquichloride of iron a yellowish-red precipitate. 

The analysis of the acid dried at l4/(f aud at 100^ gave the fol- 
lowing results : — 

fouad* 

22 C ... 182 
13 H ... 13 
N ... 14 
6 O ... 48 



C„H„NO« 207 10000 

Pyrotartanilaie o f ammonia dries up to a radiated crystalline mass, 
easily gives up its ammonia, and is decomposed by water with the aid 
of heat J in the cold, it is readily dissolved if perfectly neutral. It is 
likewise formed by boiling pyrotartauil with ammonia. The potanh- 



Calculated. At 140°. At \(Xf. 

68'77 68-84 63 G0 

6*28 6*54 6*32 
6-76 

28*19 
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salt resembles the ammonia-salt, and dissolves readily in water. Ibe 
soda-salt dries up to a confused crystalline mam. The baryUhsait 
becomea granular and crystalline when thorooghly dried. The Hme- 
gait forms needles having a dull silky lostre. Hie had-$aU 

PbO, C^2Hi2^^5~'> forms a white precipitate, whieh bseomes paaty 
1^ boiling, but when left to itself asaunies a granular crystalline 
character, aiul melts at a higher temperature; it dissolves in acetate 

of lead and in boiling water. The silver-salt, .40:0,02211^2^05, is a 
white pTilveruleot body, which dissolves in water, and separates again 
on evaporation in small round crystalline nodules. It contains 34*36 
per cent, silver. 

3. Pytoiartoiulranil, (HiqNOJ NO^ — This compound, in 
which 1 eq. of the hydrogen in pyrotartanil is replaced by 1 eq. of 
hyponitric acid, is produced with the greatest feeUity by dissolving 
p;^rotartanil in the ¥ecy strong nitric acid obtained by distillation 
with sulphuric acid, l^e solution assumes a red colour for a while, 
but afterwards becomes yellow, and, on addition of water, deposits a 
gradually solidifying oil, which, after being resolved in boiling 
alcohol, decolorised by animal charcoal, and filtered, yields pure 
pyrotartonitranil in erystalline needles arranged in spherical groups. 

Pyrotartonitranil melts at 155°, and solidifies in the erystalline 
state at 153° j sublimes without decomposition when carefully heated, 
dissolves in alcohol and ether ; but is nearly insoluble in water. By 
boiling with ammonia, it is converted into an acid, which is likewise 
produced by the action of the fixed alkalies, but is readily transformed 
by the latter into a yellow crystalline substance. 
.. Pyrotartonitranil yields the following resulta by anilysis t-^ 







Calculated. 


Found. 




. 132 


56*41 


56*35 


10 H . 


. 10 


4-27 


4*84 


2 N . 


. 28 


11-97 




8 0 


. 64 


27-36 






234 


10000 





4." PyrotartimUraaUie acid, C^^ (H12NO4) NOg —When pyro- 
tartonitranil is added to a somewhat dilute solution of carbonate of 
Boda> it is quickly dissolved, while the solution assumes a yellow 
colour, and a slight evolution of carbonic acid becomes perceptible. 
If the yellow solution be cooled, yellow crystals of nitraniline {vid. i^f,) 
separate out from it. 

The clear yellow solution consists cbicliy of pyrotartonitranilic acid, 
which, on the addition of nitric acid in excess, is precipitated in yellow 
flakes. It is decolorised partly by animal charcoal, partly by 
recrystallisation, but is not easily obtained in a state of perfect 
purity. 
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This acid dissolves very sparingly in water, even at a boilmg heat, 
but readily in alcohol and ether ; from a saturated solution, it 
separates in a distinctly crystalline form, and when examined by the 
microscope appears to consist of rhombic tables having angles of 
60^ and 120^. It is bo weak an add that it is scarcely able to expel 
carbonic acid. After drying ov^ aulphurie acid, it gave the following 
resulto by analyaia : — 







OUeolafed. 


Found. 


^2 C • 


. 132 


62-38 


52-46 


12 H • 


. 12 


4-76 


4-89 


2 N . 


. 28 


IMl 




10 O . 


, 80 


31-75 




C22H12N2O10 


252 


100 00 





The salts of this acid are very unstable and imcrystallisable. The 
potash-salt scarcely exists in the solid state, the solution of the 
acid in potash quickly decomposing and assnming an intrn^e yellow 
colour. The ammoma-salt dries np to a synip. The silver-salt 
])recipitates in white flakes, and is found by analysis to contain 30*X3 
per cent, silver, the formula requiring 30* 10 per cent. 



Nltraalilne •»« PanuiitMuiiiiM.* 
■y Arppe. 

The yellow body produced by the action of alkalies on pyrotartoiu- 
tranilic acid is identical in composition with the nitranilinc which 
|lof mann and Muspratt obtained from dinitrobenzol^ ^i2^4^208 t 
The two bodiesj however, differ remarkably in many of their proper- 
ties; and as the substance produced by Arppe is produced directly 
from an aniline-compound, he proposes to assign to it the name of 
NUraniline, and to designate as Paront^ii/tttC the isomeric compound 
produced from dinitrobenzol. 

1. Nitranilinc. — This base is most readily obtained by boiling 
pyrotartanitni or p\ 1 otartonitrilic acid in a solution of carbonate of 
soda mixed with a little caustic soda; the decomposition is then com- 
pleted in a quarter of an hour, and the solution on cooling deposits 
nitrauiliue in yellow laminae, which may be purified by recrystalli- 
satioD. 

From a sLowW cooled aqueous solution, nitranilinc separates in long 
needles; but if the cooling be accelerated, small tabular or needle- 
shaped crystals are obtauiea> having angles of W and 111*^ hot with 



• Ann. Cb. Pharm. xc. 147 ; xcUi. 857. 



t Ibid. IriL 215. 
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the smaller angle so much truncated as to convert the crystal into a 
flix-Bided table with angles of 111^ and 188^ An akoholie aolation, 
on tke other hand, yielda unaltered rhomhie toblea as well aa these 
aiz-aided ciratals; from ether, the componnd separates, partly in 
tables, partly in capillary needles ; from carbonate of soda, in tables 
of 55° and 125°; by sublimation it is obtained partly in ne^les^ 
partly in irregular laminse. 

Nitraniline melts (according to the latest determination) at 14'1°, 
volatilises at about the same tc^mperature, and sublimes very beauti- 
fully when carefully heated between two watch-glasses. It dissolves 
readily in alcohol and ether, but requires 45 parts of boiling water, 
and no less than 1250 parts of water at 18 5° to dissolve it completely. 
Its analysis gave 59*08 per cent, carbon, and 4*44 hydrogen, agreeing 
very nearly with the formula CY^IljjX^O^, whicb requires 52*17 per 
cent, carbon, and 4*35 hydrogen. 

Hydrochlorate of mtraniline, GiqILN^O^ . HO. — Nitraniline 
forms with boiling hydrochloric acid a yellow, or if the acid is in great 
excess, a colourless solution, which on cooling yields tolerably large 
colourless tabular crj^stals, the simplest forms of which are four-sided 
tables of 95° and 85° («), or of 65° and 115" [6) ; by the combina- 
tions of these, whereby the acute angles of (a) are truncated by (6), 
six-sided tables are produced, and by truncation of all the angles of 
(a), eight-sided tables. 

The salt is easily decomposed, both when beated, whereby it loses 
part of its aeid and tarns yellow, and slso by the action of water, by 
whieb the base is almost completely precipitated ; alkalies precipitate 
the nitraniline in the crystalline form^ but it is redissolved when heated 
with an excess of the precipitant. The hydrochlorate gives by analysia 
20"20 per cent, chlorine, the formula requiring 20*34. 

Platinum-salts. — Hydrochlorate of nitraniline forms two double 
salts with bichloride of platinum ; but that which has the normal 
composition, Cj H^.X.O^ . HCl . PtCl^, is ditficult to obtain. 

' 1. The best mode of preparing this normal salt is to mix a concen- 
trated aqueous or alcoholic solution of bichloride of plaLiimm with a 
warm concentrated solution of nitraniline in hydrochloric acid, collect 
the resulting precipitate in an empty glass funnel, leave the motber- 
liquor to drain off, and wash the precipitate, first with an alcoholic 
solution of nitraniline, and afterwards with ether ; or to mix the con- 
centrated alcoholic solutious oi the two chlorides, wash the precipitate 
with a small quantity of water, and remove the mother-liquor as com- 
pletely as possible by pressure. This salt when dry has a yellow 
colour ; it crystallises with the greatest facility from a concentrated 
alcoholic solution, separating almost instantly in capillary needles, 
arranged in stellate groups; it may be heated considerably above 100** 
without decomposition, but burns away with slight detonation at a 
higher temperature. The aqueous solution is decomposed by evapo- 
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Mian ; the solatioa in alcohol is more permanent. The salt gave by 
analysis 28 22 percent, platinum; the formuUi fequires 28*72 per 
cent. (fts98'5). As this salt is mueh more soluble in alcohol than 
in water, an abundant crystalline precipitate is obtained on adding 
water to a concentrated alcoliolic solution. This precipitate dried at 
100*' contMinod 2815 per cent, platinum, and couaiatedj therefore^ of 
the unaltered cl(Hilj]e salt. 

2. If the {loi(lj]o salt obtained as above be washed with a mixture 
of alcohol and ether, it is decompo&ed, and there remains a less soluble 
yellow eomi>onnd« CJ2H6N2O4 * HCl+2PtC],i in which the quantity of 
platinum given ij analysis is 88*16, the formula requiring 88*36. 
This a^t is partially dissolved, with red colour, hy alkalies, the resi 
being left in the form of a brick-red powder, which dissolves with red 
colour in water and alcohol. From the aqueous solution ciystalB were 
once obtained having the form of small red regular octoheclromij but^ 
£rom want of material, they were not further examined. 

Sulphate of NitraniUne. — A solution of nitranihne in dilute sul- 
phuric acid yields by gentle evaporation large shining laminae, the 
sin;i1ler crystals of which exhibit under the microscope the form of 
sqiiaie tables. The salt has a strungiy acid taste, is decomposed by 
water, but remains unaltered in the ado. The biadd salt, €12^6^204 
+2(H0^03) contains by eakulation 88*90 per cent. snlphuriG aindj 
analyiia gave 84*41 per cent. 

NUraie qf NUranUme4 — ^The base dissolves very easily in warm 
nitric add, and the salt crystallises in shining needles several lines 
- long and perpendicularly truncated : it is decomposed by water. 

The oralafp crystallises in delicate needles and lammse ; it is an 
acid salt spjinntrly soluble in water, and forming a yellow solution. 

The tartrate forms a yellow solution which deposits yellow needles j 
potash does not precipitate, but dissolves it with red colour. 

Wheu a recently prepared solution of tannic acid is added to a 
Bulution of hydroemmte of nitraniline, and afterwards a little potash* 
solution poured in, a copious flocculent or almost gummy precipitate 
IB formed which is decomposed by an excess of potau, part of the base 
separating in the' crystalline form. 

2. Paranitraniline. — This substance was prepared, according to 
Hofmann and Muspratt's dirpctions, by the action of sulphuretted 
hvdrop:en on an alcoholic solution of dinitrobcnzol saturated with 
ammoniacal s"as. After treating the solution with animal charcoal, 
the base was obtained in very beautiful yellow, highly lustrous, long, 
flattened, needle-shaped crystals. These crystals gave by analysis 
62*01 per cent, carbon, and 4*37 hydrogen, the formula CisHgN^O^ 
wqairin^ 62*17 0 and 4*85 H. 

ParBnitraniline mdta at lOB^ (Hofmann and Muspratt fix the 
meUing point at 110°) and volatiliacs at about the same temperature, 

VOL, Vm.— NO, XXX. N 
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f<»nDiiig a •ttblimBte of yellow shining himinfle^ wbicbby uieKometricul 
eumination were found to consist of fbombio tables of 51^ and 129^^ 
having one of their acute angles eitner perpendieolarly truncated or 
bevelled with two faces, but the two obtuse angles either obliquely 
truncated or unaltered. They often unite in macles with a deep 
re-entering angle, this maclc-formation being Hliewisc indicated by a 
feathery striation of the lamella?, passing in two different directions. 
The crystals separated from solutions exhibit a similar want of sym- 
metry. The laminjc which se])arate from the aqueous solution are 
perjtenilitularly truncat< (I at one end and bevelled at the other, with 
two faces inclined at 98° to one another, and 13 L° to the adjacent 
faces. From the alcoholic solution the base separates by spontaneous 
evaporation, partly in small wedged-shaped four-sided lamins, two of 
whose faces are likewise inclined to one another at an angle of 98^^ 
while the other two form a very acute angle, — ^partly in somewhat 
large crystals with re-entering obtuse angles. 

Paranitraniliue dissolves sparingly in water, requiring 600 times its 
weight of water at 18 5° to dissolve it; in boiiuig water it diasolvea 
more readily, likewise in alcohol and ether. 

With hydrochloric it fniiDs a colourless solution, from which 
elongated rhombic tables ot i 20 and 60*^ separate. This salt dissolves 
readOy in hydrochloric acid, is not altered by exposure to the air, but 
is decom)>ofled by water in such a manner that the greater part of the 
base separates out, — ^a statement contradictory to that of Hofmann 
and Muspratt, who found their hydrochlorate of nitraniluie to dis- 
solve in water with extraordinary facility. 

Sulphate of rnranUrmnVnie forms shining microscopic crystals, 
consisting of rhombic tables, which have but little taste, and form a 
perfrrtly colourlr-^s solution in water. Potash and ammonia precipi- 
tate the base iti tii( crystalline form. 

Nitrate of i\u a nitr aniline is a crystalline powder sparingly soluble 
in the acid, easily in water ; hence the nitric acid poured on the base 
forms a white crystalline powder, which disappears on the addition 
of water* The author has not been able to confirm the statement of 
Hofmann and Muspratt, that paranitranilme is decomposed with 
violence by nitric acid. 

Tartrate of ParariitranUme forms a yellow solution from which 
yellow rectangular tables separate; potash added to the solution 
throws down the base in the form of a yellow ciystalline precipitate 
insoluble in excess of the reagent. 

Ta?inic acid acts with parauitraniiine in the same manner as with 
nitraniiine. 

From the preceding description of nitraniline and parauitraniiine, it 
is clear that these two bases are essentially distinct and cannot be 
easily confounded. They are more especially distinguished by their 
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melting points, their crystalline forms, and their relations to various 
solvents; moreover, their sulphates, nitrates, and tartrates, exhibit 
essential difEerences. But they also present other points of distinction 
more easily recognisable. Paranttraniline has a sweet burning taste, 
whereas mtraniline is nearly tasteless. Paranitraniline has a deeper 
yellow colour than nitraniline; its saturated- solution is nearly orange* 
yellow, and becomes paler on cooling ; the colour of nitraniline, as 
well as tliat of its solution, is always light yellow. Paranitraniline 
• has a strong lustre; the crystalline norfllrs which it forins are flexible 
or elastic, and therefore difficult to pulverise ; nitraniline has a fainter 
lustre, and its crystalline needles are brittle, and easily rendered elec- 
trical by friction. 



•s tlie AnUldes of Tartertc AeM.* 
By B. Arpp«. 

Tartaric acid forms with aniline a crystalline salt, which, if tartaric 
acid be re<^arded as monobasic, exhibits the composition of a bitartrate. 
This sail begins to decompose at temperatures a little above lOU^; if 
it be kept for some time between 130° and 140^, it turns brown^ 
giving off vapours of water and anilinej and^ at the same time, a new 
crystalline body is formed, which covers and penetrates the dark mass. 
At 150°, partial fusion takes place, after which the addition of solution 
«of chloride of lime no longer indicates the presence of unaltered 
aniline. 

The resultinc^ preparation is thoroug-hly boiled with water, whereby 
Tartanil is extracted, which substance must then be purified by 
repeated crystallisation and treatment with animal charcoal. 

The brown mass which remains undissolved by the water is boiled 
with strong alcohol, which dissolves it completely, and on cooling 
yields delicate crystab, which may be decolorised by the uramary 
methods : these crystals consist of Tartanilide, 

\. Tartamlide, Ca^HigNaO^ (r:z^C,^ll^'^ . CgH60i3-4HO), is 
insoluble in water, sparingly soluble in ether, and is not taken up in 
large quantity even by boiling alcohol. From the hot saturated alco- 
. holic solution, it is deposited on cooling in fine colourless needles, 
which, when collected on n tilfer and pressed, a^^reirate toprcther in 
nacreous laminated masses, retaininij; their continuity even after 
drying. It may be heated to 250° without visible decomposition, but 
is decomposed when fused ; sublimes somewhat above its melting- 
point ; and when carefully heated between two watch glasses, yields 

* Ann. Ch. Fhftrm. xeiii. 862. 
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a sublimate of ihiiimg iridescent lamiofe, whicb, however, not being 
very volatile, remain adhering to the 1lnfi^sed portion. At a higher 
temperature, a dull crystalline or mealy sublimate is obtained. 

T'irtanilide is a very stable substance; it may be boiled in alkaline 
solutions without alteration ; liot hydrochloric acid dissolves it with 
difficulty, nitric acid with partial decomposition; sulphuric acid is 
the only acid which dissolves it readily. 
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2. TartamI, C.oHyNO^ ( = C,,II.N , 011,0,,- 1 HO), dissolves 
very readily m water and alcohol, aiid ;?cparaicij i'rowi ]ir)t concentrated 
solutions, cither as a dull white tine- grained powder, or in lamitice 
having a pearly lustre. Slow cooling and perfect purity in the pre - 
paration favour the pioduetion of tibe cfystaUine modificBtion ; and, 
on the other bsnd, sudden cooling and the presence of a small quantity 
of tartaric acid appear to give rise to the granulsr variety. 

Tartanil bears a heat of more than 200^ C. without decomposition ; 
the granular variety, however^ passes at that tempmtore into the 
cri^stalline, but without any change of chemical composition ; the 
sublimate thereby obtained forms an extremely delicate, woolly 
crystallisation of unaltered tartaud. At £30^^ fusion and decom- 
position take place. 

Tartanil has no taste, but reddens litmus perceptibly even when 
perfectly pure. It dissolves but slowly in ether^ but is readily taken 
up by other solvents. 
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20 c . . 


. 120 


67-97 


67-71 


9 H _ 


9 


4'85 


4-88 


N . 


14 


6-76 




8 0.. 


. 64 


80-92 
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3. Tartanilic Acid, CjoHuNOioj is obtained by boiling tartanil 
for about a quarter of an hour with a soluiiou of ammonia, evapo- 
rating the excess of ammonia at a gentle heat, adding baryta-water 
in excess to the solution^ washing the copious precipitate which is 
thereby formed, and decomjiosing it with sulphuric acid* Prom the 
filtered solution, the tartanilic acid separates, partly in light red 
nodular crystalhne masses^ partly in shming laminK. After purifi- 
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cation with auimal charcoal, this acid forms colourless lauima;: having 
a Btrong lustre. It mdls at 180P C.j and » at the same time par- 
tially deoompoeedj with loss of water. It disaolres without difficulty 
in water and alcohol, but is much leas soluble in ether. 

TartanUate of Ammonia, after evaporation over sulphuric acid, 
forms a very effloresoentj easily soluble crystalline mass. A solution 
of this salt gives no precipitate with lime-water, even after addition of 
ammonia; bnt if potash be added, a turbidity is produced, which 
increases on boiling", and passes into a copious bulky precipitate. 
Chloride of calcium and chloride of barium form no precipitates, not 
even on addition of excess of ammonia, liai yta-water forms a copious 
precipitate, soluble in sal-ammoniac, scsquichloride of iron, or yellow 
precipitate. 

TmrtanUate of Baryta is soluble to a constdeiable extent in boiling 
water, and separates on evaporation in shining, irregular, crystalline 

spangles. It yields by analysis 26*10 per cent, baryta, corresponding 
to the formula BaO . CqqUioNO^i which requires 26*15 percent, baryta 

(Ba = 68-5). 

TartanUate of Silver forms a white somewhat soluble powder, 
containmg 32'66 per cent, silver. The formula AgO . C2OH10NOQ 
requires 32*55 per cent. 

4, On the act ion of Nitric Acid upon Tartanil and Tartanilide. — 
Nitric acid, rectified over sulphuric acid, acts strongly on these bodies. 
On mixing them with the acid, considerable heat is evolved, accom- 
panied with formation of picric acid. If the rise of temperature be ' 
prevented by immersing the vessel containing the nitric acid in snow 
and adding the anilides by small quantities, a solution is obtained, 
from which water throws down a yellowish body quite insoluble in 
water, very sparingly soluble in alcohol, and presenting under the 
mieroscope the appearance of a crystalline powder. When this nitro- 
compound is boili (1 with carbonate of soda, part of it is dissolved, but 
the solution dot s not yield crystals. Tlic greater portion remains 
undissolved, and appears to contain picric acid. 

As these experiments did not lead to the preparation of nitraniline, 
the author discontinued them, and did not examine any furtho: into 
the chemical relations of tartonitraniline. 

The Anilides of Racemic Acid appear to be identical with those of 
tartaric acid ; for the author h;i3 obtained from racemate of aniline 
compounds which do not differ from tartanil and tartanilide, at least 
in their external chai'acters. 
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This acid, usually regarded a.^^ oionobasic, nevertLelc^s exhibits the 
singular anomaly of forming acid ethers, analogous rather to the acid 
ethers of pulybasic acids than to neutral ethers. In the coarse of 
investigations relating to this matter, the author has succeeded in 

discovering the cause of this anomaly, or, rather, he has found that 
it does not actually exist. The truth is, that salicylic acid, which baa 
hitherto been regarded as monobasic, is really bibasic, and in a very 
marked de£:;reo, — forming, with th(\ utmost facility, salts with two 
equivalents of base. The salts with 1 eq. of base, which are those 
already known, may for distinction be denominated acid salicylates ; 
and tlie newly-discovered salts with 2 eq. of base, nealrat salicylates. 

The ueutrui banjla-salt is prepared by adding a concentrated 
solution of hydrate of baryta to a concentrated boiling solution of the 
acid salicylate ; as the neutral salt is mucL less soluble than the acid 
salt, it separates out immediately in small white crystalline laming^ 
which may he purified by recrystallisation fi-om boiling vyater. Tbia 
salt has a very decided alkaline reaction; in the state of aqueous 
solution, it is decomposed by carbonic acici, salicylate of baryta 
being formed, and half the baryta precipitated as carbonate. Th(^ 
composition of the neutral salt is, C,4H^Ba20j + 4 Aq. ; at iOO^ it 
gives oflf 4 eq. water, and becomes anhydrous. 

The neutral time-salt is prepared with equal facility. When a 
sohuioa of lime in sugar-water is added to a solution of acid salicylate 
of lime, the neutral salt separates immediately as a nearly insoluble^ 
crystalline, sandy precipitatej which has an alkaline reaction^ and ia 
dtcotnposed by carbonic acid like the baryta-salt. The composition 
of the neutral lime-salt is C, 411408^05+ 2 Aq. 

The neutral lead-salt is anhydrous, and forms a heavy white 
crystalline powder, having the composition Ci^H^PbjOg. It is easily 
obtained by addiri«_!: tribasic acetate of lead to a saturated boiling 
solution of the aeid salicylate. If this acid lead-salt be decomposed 
by amoiuiiia in slight excess, and the resulting mixture boiled, a 
pentabasic salicylate, C, Jl^Pbo^ )p + 3 PbO, falls down as a light, 
insoluble, white powder, consisting of microscopic laminic, which 
have a pearly lustre. 

The cupric saiis of salicjrlic add had not been previously examined. * 
Piria has prepared the acid salicylate by decomposmg the acid sali- 
cylate of baryta with a solution of cupric sulphate ; it crystallises in 
long bluish-green needles, having the composition Cj4H5Cu06 + 4Aq. 
It gives off its water of crystallisation considerably below 100 . This 
salt exhibits remarkable properties. When heated in a small quantity 
of waterj not sufficient to dissolve it completely, it melts bdow iOGr, 

• Auu. Ch. Phann. zoiii. 262. 
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and IB converted into the neutral fsalt, which remains undissolved^ and 
free salicylic acid, which dissolves in the water. Ether deoompoiea 

it in a similar manner at ordinary temperatures. 

The ncutr il coppt r-salt obtained in the manner above (le^cribed by 
the decomposition ot the acid salt, is a light, nearly insoluble powder, 
of yellowish- jcrreen colour: its formula is CjjH^Cu205 + 2 Aq. 

Piria has likewise obtained two neutral salicylates, in which the 
two eqaivalents of base are formed by different metals, viz., a potassio- 
coprie salicylate, Ci4H4KCa0c+4 Aq., which erystalliaes in oeantifol 
emerald-green lamine, and lvncyto*cnpric salicyUtte^ whieh forms a 
ciystalUne powder containing Gi4H4BaCuOe+4Aq. 



•a •0me CompoundK oi ilydro>«ulpliate of .HuMiarU-uil.* 

By H. Will. 

In a memoir on the essential oil of black mustard,! the author has 

demonstrated the existence of a compound of tlint oil with snlpbu- 
retted hydrogen, havinc: the formula Cj-H^NS., . II .S.,. Gnieiiul 
denominates this compound Sulphosinapic acid ; Gerhardt§ regards 
it as sulphucarbamic acid in which 1 eq. hydrogen is replaced by 
aiiyl, Cgllg ; thus : — 

Sulphocarbarnio acid. Allyl-sulpliocarbamic acid. 

NHa{CS),.S^ NH(CeUJ (CS),.S 

H.sj H.S 

According to ^Vill's formula, it is sulphocyauide of allyl combined 
with sulphuretted hydrogen 



Will formerly obtained the compound by the action of an alcoholic 
eolation of potash upon oil of mustard, it beinc then produced, 
together with carbonic acid and an oily body, C14H14N2S3O.2, in the 
manner represented by the equation — 

On separating the oily body, neutralising with acetic acid, diluting the 

* Ann. Ch. PhArm. xciL 59. 
t Tbirl. lii. 30. 

\ Handb. d. Chem. 4. Aufi. T. 207. 
§ Traits de Chimie Orgaiuc|iM« iL 208. 
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gblatioii with a ^arge quantity of water^ and adding acetate of lead, a 
lemon-yellow, yery nnatable lead-salt is throum down, wboae analysis 

IIS 1 

leads to the formula CgHjNS2+ p^^g \» From the author's more re- 
cent experimenis, it appears that the whole of the mustard-oil may be 
readily converted into the sulphnr-acid by treating it directly with 
alcoholic solutions of metallic hydrosulphates. In this mnnncr the 
following compounds hiivr been obtained^ the analyses of which con- 
firm the compoaitioa of the aad previously deduced from the lead- 
salt 



OH of Mustard wiih Hpdrom^hate qf Jmrnonium: 

When oil of mustard is dropped into a saturated and colourless solu- 
tion of hydrosulphate of animonium in strong alcoliol, lU odour is 
iiislatitly tlcstroyed, the liquid becomes strongly heated, and in a few 
seconds solidifies to a crystalline magma composed of colourleBS needlea 
of the doable salt. * 

Oalcalfttian. £xperimont; dried in vacuo, 

8 c . . 48 32-00 sTTo^^^aiie 

10 H . . 10 6*66 6*90 6*77 

2 N . . 28 18-67 17-40 — 
4 6 . . 64 42-67 48*08 48*30 



160 100*00 9903 

This salt is not very stable, but, like the following compounds, 
decomposes spontaneously by keeping. 



Oil Mmtard wiih Hydrosulphate qf Poloisium : 




An alcoholic or aqueous solution of hydrosulphate of potassium, to 
which oil of mustard has been added as long as the odour of the latter 
disappears, yields by slow evaporation in vacuo (provided the quantity 
of salt present is not too small) large rhombic tables^ often an inch in 
diameter ; by quicker evaporation, needle-shaped crystals are formed. 
These crystals^ while immersed in the liquid, are transparent and 
colourless, but on exposure to the air become opaque and yellow, 
losing their form and becoming partially insoluble in water, which 
then leaves a sulphur-yellow mass. The aqueous solution of the 
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recently-prepared salt may be heated without evolving the odour of 
mustara-oil ; if it be heated and then mixed with nitrate of silverj 
sulphide of silver is precipitated, and the odonr of mustaitl^oil becomes 
immediately perceptible. The diy compound likewise gives off 
mustard-oil when heated : — 
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Oil of Mtutard with Sulphide qf Potassium.— a, CgHjNSa + 2KS. 
—An lUcoholic solution of monosulphide of potassium mixed with oil 
of mustardj the former being in slight deposits by gentle 

(Evaporation a white granular salt^ which| when heated, gives off oil of 

mustard, without changing its colour. It gave by anslysis 89*2 
per cent, of potassium ; the formula rrqnirc's 87*4. 

b. C8H5IVS2 + KS.— The mother-liquor from which the preceding 
salt has separated^ yields, when left to stand over sulphuric acid in 
vacuo, needle-shaped crystals having a scarcely perceptible tinge of 
yt How : they behave like the preceding salt, hut contain less potas- 
sium. Analysis gave 25*5 and 25 0 per cent, potassium^ the formula 
b requiring 26*4. 

It appears, then, that oil of mustard forms crystsUisable salts, not 
only with the hydrosulphates^ but also with the 'monosulphides of 
metols^ and that the combination with the latter lakes place in more 
tiban one proportion. 

Oil of Mustard with Hydrosuljjhate 0/ Sodium : 

This compwind is readily obtained by mixing a warm alcoholic solu- 
tion of hydrosuljjhate of sodium with oil of mustard till the odour of 
tlic latter is no longer destroyed. It separates in nacreous lamiuie 
which are greasy to the touchy and, when heated, first melt, and then 
give off a lai'ge quantity of mnstard-oil. The salt ctmtains water of 
cryst^lisation, and, like the preceding, cannot be preserved without 
deeompositioa. 
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Oj/ ^ Mustard with Hydrasulphate of Barium : 

C5H5NS2.^^^]Sj+4H0. 

This salt is produced by adding oil of mustard to a solution of sul- 
phide of barium supersaturated with sulphuretted hydrogen and 
mixed with a small quantity of alcohol, or by passing sulphuretted 
hydrogen gas through water mixed with alcohol, iu which hydrate of 
baryta and oil of mustard are suspended ; it is likewise deposited from 
the mother-liquor of the following less soluble salt containing mono- 
sulphide of barium. The more soluble salt forms crystalline laminse, 
resembling those df the aodiam-salt 
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* 



Oil of Mustard with Sulpfdde of Bartam : CgHgNSj . 2BaS + 2H0. 
— ^When oil of mustard is gradually added to a yellow heated solu- 
tion of sulphide of harium — such as is obtainea by treating crude 
sulphide of barium with water — till the odour remains permiment, 
and the liquid filtered, the filtrate yields, on cooling, colourless or 
slightly yellowish laminas, which crumble to a white powder on ex> 
posure to the air. This compound is also precipitated by alcohol. 
The salt smells of oil of mustard^ does not melt when heated, t>ttt 
burns away with a glimmering light at a higher temperature. Two 
analyses made with the salt dried by repeated pressure between paper 
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gave 49*1 and 47*3 per cent, barium ; the above fonnula requires 
47*94. 

This oompoaDd appears to be capable of eryatallising witb a different 
amount of water, inasmuch as a salt obtained in another preparation 

mve only 41*6 per cent, barium, which corresponds with the formula 
CgHgNS,^ . 2BaS+6HO (calculated quantity of Ba = 42'6). 

Oil of Mustard with Hydrosulphate of Calcium. — ^When milk of 
lime is mixed with oil of mustard, and a little alcohol added to dissolve 
the latter, tlie mustard odour disappears entirely on passing sulphu- 
retted hydrogen throuirli the liquid to supersattiration. A clear 
solution is then obtained, which, when evaporated over the water-bath, 
yields the calcium compound iu the form of a ^^liprhtly yellow trans- 
parent jelly. When perfectly dried^ it falls to pieces, and gives off 
abuudance of oil of mustard. 



•a runyrln.* 
Bsr Bertasnlnl. 

Tfiis substance is obtained by treating the decoction of Phillyrea 
bark with lime or oxide of lead, and evaporating the liquid to a certain 
point, the phillyrin then separating after a while in the crystalline 
state. 

Fore phillyrin is nearly tasteless; it dissolves very sparingly in 
cold water, with tolerable laeitity in hot water, readily in alcohoX but 
not in ether. Its solutions are not precipitated by those of metallie 
salts. Ammonia and the fixed alkalies have no action upon phillyrin, 
but mineral acids readily decompose it. When phillyrin is boiled 
with ddute hydrochloric acid, a resinous substance is produced, which 
separates in drops, and a liquid, which, when treated with Trommer's 
test-liquid, produces an abundant separation of cuprous oxide. Now 
as phillyrin and the resinous substance separated from it do not act 
on this test-liquid, it appeared probable that phillyrin is a substance 
of more complex constitution, — like umygdalin, saliein, &c., — and 
capable, like these bodies, of yielding sugar as oue of its products of 
decomposition. 

When phillyrin is heated with a proper quantity of dilute hydro- 
chlorie acid, till the separation of resinous matter has ceased, the 
liquid neutralised witb carbonate of lead, the filtrate evaporated, the 
residue exhausted with alcohol, and the alcoholic solution evaporated 
over the water-bath, a sweet syrap is obtained, which in a few weeks 
solidifies into a warty erystaHine mass, exhibiting all the characters of 
grape-sugar. 

* Ann. Gh. Phwrm. soil 109. 
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Ap attempt waa also made to decompose pbillyrin with synaptase^ 
bat that substance does not act upon it« 

To ensure that the substance combined with sugar in pliillyrin is 
not separated by the hydrochloric acid in an altered «tate, — as is the 
case in the decomposition of sahcin, — the phiDyrin was subjected to 
the lactic acid fermentation, whereby it yielded, on the one hand, the 
usual products of the lactic acid fermentation of sugar^ and on the 
other, the substance abovementioned, which may in thi^ manner be 
readily obtained in the pure state. This substance, which m:iy he. 
called PhiUyfjenin. is not sensibly altered by acids, and is perfectly 
identical with the reamous body which is prodnped, though not quite 
pure, by the action of hydrochloric acid on phillyrm. Pure philly- 
genin crystallises readily, and forms a perfectly white mass, having a 
pearly lustre. It is insoluble in cold water, very sparingly soluble in 
boiling water^ but dissolves readily in alcohol and ether. Strong 
sulphuric a<^d colours it red. 

The analyses of phillyrin, and of the several products derived ftom. 
it, lead to the formula C54H34O22+ 3 Aq. 

Calculated. Found. 

Carbon . 57-76 67*88 5766 5772 5782 
Hydrogen 663 663 6-72 C'S:i ^-73 

Oxygen . ^GSt 35*49 35-62 35*46 35*45 

10000 100*00 10000 10000 100 00 

Tk^d 3 equivs. of water of crystallisation are given off between 
50^ and 6C^ Q,, and at lOQP the substance is perfectly anhydrous. 
The loss of weight which phillynn sustains in drying is 4*7 per cent. ; 
by calculation it should be 4'D. The fbirmula of anhydrous phillyrin 
is, therefore, C54H34022< 

Phillygenin gave by analysis numbers corresponding with the 
formula €4211240,21 as shown by the following table i- — 

Calculated. Found. 

Carbon • . 67*74 67-83 ^-60 

Hydrogen . 6-45 6 69 6 66 

Oxygen . . 25*81 25*48 25*74 

100 00 100*00 100 00 

Phillygenin does not lUuiiiiish perceptibly in weight when subjected 
to further drying ; hence the formula just given must be regarded as 
that of anhydrous phillygenin. 

Since phillyrin yields by decomposition nothing but grape-sugar 
and phillygenin^ we arc fed to suppose that its constitution cor- 
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responds exactly with that of saliciii, and tliat it is formed by the 
union of two groups of atoms with elimiuation of 2 eq. water, as 
shown by the following equation 

C«Ha40,a + ^12^19^19 = ^54^34^48 "+* ^ HO. 

PhiUjrgeum. Grape-sugar. Anhydrous 

PhillTnii. 

This equation is precisely similar to that which expresses the 
constitatioQ of salidn : — 

C^H A + CiaUiaOia = C^^ll.sOi^, + ^ HO. 
SaligeBiiii. Qiape-tugar. Salicin. 

On comparinc? the formulsR of phillygeuin and salisjenin, we dis- 
cover a remarkable relation between them. Phillygeuin is, in fact, 
polymeric with saligenin, its formula being exactly treble that of the 
latter : — 

S eq. Saligeoin. 1 eq. Philijgiiiiiiu 



Fhillyrin k converted by the action of chlorine into cUororetted 
or bromuretted deriyates, which crystallise in needles^ and are less 
soluble than phillyrin. Their constitution is similar to that of 
phillyrin, and th^ are decomposed by the same reagents in a cor. 
responding manner. Thus, for example, bromophillyrin, under the 
influence of adds or of the lactic-acid fermentation, yields grape-sugar 
or its decomposition-products, and bromophiUygenin, whii^ crystallises 
in shining needles. 

Nitric acid arts differently on phillyrin according to its temperature 
and degree of concentration. With a dilute acid in the cold, a mass 
of yellow silky crystals is obtained. With &ti*ong acid, there is formed 
another product, which separates in cr\'Stalline grains. Lastly, if 
strong acid be used at a boiling heat, carbonic acid and nitrous fumes 
are evolved, and the liquid is found to contain oxalic acid, together 
with a product which crystallises in shining laminse. 



6C0M1O OM 



This name is given to a yellow crystalline substance obtained from 
the rind of the froit of the Mangoetcen [Garemiu mangoaiana; 
Order, Guiiiferai), which ii cultivated in the East Indian Islands. 
This fruit is one of the most delicious of tropical productions, and its 
rind is said to be very efficacious in the treatment of fevers, equalling, 
if not exceeding, that of cincbona-baik, especially when used in the % 
fresh state. 

To extract the active principle of this rind, a quantity of old dry 

rinda, which were of a brown-red colour, thick, spongry, of astringent 
taste, and lined in the interior with a yellow semi- crystalline sub- 
stance, wrrp fiiu'ly pulverised, and repeatedly boiled with water. The 
aqueous solution consisted chiefly of tannin, which blacken(^d iron -salt?. 
The riMdue Was then treated with hot alcohol, whirh cmnpletely 
dissolved the yellow crystalline body. The filtered liquid, which \sus 
brown with a greenish lustre, did not deposit crystals when left to 
stands but on evaporation yielded yellow amorphous masses containing 
the auhstance which the author calls Mangostin, mixed with a large 
quantity of resin. This resin is very difficult to separate. The best 
mode of separation is to beat the filtered alcoholic solution to the 
boiling point, and add distilled water in small quantities from time 
to time till the liquid becomes opalescent. The resin, which is but 
sparingly soluble in cold dilute alcohol, is for the most part deposited 
first, at the bottom of the vessel, while the mangostin remains in 
solution, and separates some time after in the form of small yellow 
silky lamina. Hence, if the liquid be decanted from tlie resinous 
deposit, the mangostin which afterwards separates will be tolerably 
pure. But to remove the resin completely, it is necessary to dissolve 
the mangostin in alcohol, and precipitate with subacetate of lead, 
suspend the resulting compound oi' maugostm and lead-oxide iu 
alcohol, after thorough washing, and pass sulphuretted hydrogen 
through the liquid while it is kept warm. As the mangostin nfill not 
crystallise excepting from solution in dilute alcohol, the filtered solu- 
tion is then mixed at the boiling heat with water till it becomes milky. 
The mangostin which separates out on cooling, and by evaporation of 
the alcohol, is still not quite pure, and must therefore be several times 
recrystallised from dilute alcohol. 

Mangostin crystallises in thin shining laminae of a bc^autiful gold- 
yellow colour ; it is inodorous and tasteless, melts at about 190° C. 
without loss of water, and forms a thick dark-yellow liquid, which on 
cooling solidifies in a brittle, amorphous, transparent mass, and is 

* Ann. Ch. Phann. leiii. 88. 
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^ heavier than water. When heated above the meltiDg pointy it is for 
the most part decomposed, but part of it aablimea unaltered. On 
platinum-foil it bnme away without residue* It is insofaible in water, 
. but dissolves readily in alcohol and ether. The solations have no 

action on litraus-paper. 

Dilute acids dissolve maagostin almost completely at a gentle heat, 
and deposit it unchanged on cooling. Strong nitric acid converts it, 
with the aid of heat, into oxalic acid. Cold concentrated sulphuric 
acid dissolves it with partial decomposition, forming a deep yellowish - 
red solution, wliich chars when heated. Mangostin dissolves in alka- 
lies with a yellow or brownish colour. It is not precipitated by any 
metallic suit, excepting subacetate of lead. With sesquichloride of 
iron it produces a dark greeuish-black colour, which disappears on the 
addition of aeids. 

The analysis of mangostin dried at lOCP agrees with the formula 





Calculated. 








40 C . 


. 240 


7017 


69*64 




69-74 


22 H . 


. 22 


6-48 


6*66 


6-87 


6*44 


10 0 . 


. 80 


23*40 


23-70 


24*00 


28*82 


^40^22^10 


342 


100 00 


10000 


100 00 


10000 



The lead-compound of mancrostin, prepared by mixing the alcoholic 
solutions of mangostin and neuUal acetate of lead in such proportion 
that the mangostin was not completely precipitated on the addition of 
a small quantity of ammonia, gave by analysis 44*14 per cent. FbO, 
88*67 0, snd 8*45 H, numbm nearly agreeing with the formula 
^(^40^^22^10) + ^^^^+^^^ however, always obtained of 

the same composition, for another sample prepared by the same 
method gave only 87*46 per cent, of lead-oxide. 

Certain other bodies obtained £rom plants of the same natural 

family as the Garcinia mangostana, appear to bear some analogy to 
mangostin both in eompositirm and in properties. Gamboge from 
Garcinia gutla has, accctdin^ to Johnston, the formula C^lljj^0,2i. 
According to this composition, it is possible that mangostin may be 
formed by oxidation of gamboge. And, in fact, gamboge treated 
with strong nitric acid yields a cr^'stalline body which appears to 
bear a very close resemblance to maiigostiu. 

Indian yellow (purree), which is said to be obtained from the 
deposit of camels' urine after those animals have eaten the fruit of 
Mangostana mangifer, consists chiefly of the magnesia-salt of 
euianthic acid, whose formula is C^Hi^O^i. As this formula stands 
in near approximation to** that of mangostin, aa well as to that of 
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gamboge^ it is possible that both these substances may be converted 
in the Uving body into eoxtnthic acid. 

Theae ooosider atioDS induced the autliar to make gome ezperimeDtB 
with enianthic aeid^ whence it appears to be a conjugated oompoand.- 
In fact, when it is treated with strong Bulphnrie add, and the solatioti 
poured into \^ ate i% euxanthone, as is well known^ separates out. The 
liquid filtered from this deposit has the property of quickly reducing 
oxide of copper dissolved in potash, — a property not exhibited by either 
ettxanthic acid or eaxanthone. 



•b tke Actloii of HyAviedie Add mp&m Cajrccrlm.* 
By MM* SertlietoS and Be Lvca. 

When glycerine is saturated with hj'-driodic acid gas, and heated to 
100° ill a sealed tube for forty hours, and the product treated with 
potash and with ether, a peculiar liquid is obtained, to which the 
authors give the name of lodhydrm. This liquid is of a golden 
yellow colour; syrupy; of sp. gr. 1*783; dissolves about one-fifth of 
its volume of water, without itself passing into the state of aqneous 
solution ; dissolves in alcohol even when very dilute^ and still more 
readily in ether ; has a sweet taste; is not volatile; but bums away 
without retidne, giving off vapours of iodine. Its composition is — 

Ci2HuI0e = 2C6H,06 -f IH - 6 HO. 

Foun-l. Gbleulated. 

Carbon . . 28 28 2 29-6 — 27*9 
Hydrogen . 4 4*7 — * 4*8 

Iodine . . . 48*8 49*3 48*4 4^2 

Aqueous potash derompo^'es the compound at 100°, but the reaction 
is extremely slow. The products are, on the one hand, iodide of 
potassium, and a substance similar to or identical with glycerine ; 
and on the other, a rather volatile liquid^ free from loUiue^ soluble 
in ether, and having the composition — 

CjHjOs = CeH^Og - 8 HO. 

IVmiid. CUxnilBted. 
Carbon • • . . 65*2 55*4 
Hydrogen . • 7*8 7*7 

The iodine in cod-liver oil may, perhaps, be present in the form of 
iodhy drill, or some analogous compound. 

* Compt. vend. mix. 748; Ami. Glu thxy. [8] xHu. 279. 
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X. — Photochemical Researches. 

By ProfessQr Bunbsn and H. £. Eoscoi^ B.A.^ Ph.D. 

Photochemical determinations which pretend to anything more 
than a rough approximation, are surrounded by difficulties of so 
considerable a nature, that up to the present time all attempts to gain 
a knowledge of the laws of the chemical action of light have been 
fruitless. 

In a research on this subject which has occupied us for the space 
of nearly two years, we were induced to conmiciice a careful examina- 
tion of the action of Ij^ht on solutions of chloiinc, brr)iijine, a?id 
iodine, as well when alone in solution, as in the presence of hydro- 
genous org-anic snt5stance8. Although these our first experiments 
were not carried on with a view to publication, but merely for our 
own instruction, in order to gain a starting-point for the solution of 
the question which we had proposed to ourselves^ we nevertheless are 
obliged to make known these reauks, in consequence of the subsequent 
publication of a research on the same subject by Dr. Witt wer.* The 
eicperimental and theoretical results found by Dr. Wittwer stand in 
such complete and inexplicable contradiction to those obtained by va, 
that we have thought it necessary critically to repeat all his experi- 
ments, in order, if possible, to arrive at the cause of this difference. 
As, however, in this respeet our endeavours have not been successful, 
we must confine ourselyes to a serupulous communication of our 

* F^. Amu xoiv. 607. 
VOL. ▼III. — VQ, XXXI. O 
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experiments, from which aloue the reader will be ahle to arrive at any 
satisfactory conclosion. 

Dr. Wittwer undertakes to measure the chemical alterations which 

chlorine water undergoes when exposed to the action of lijrht. The 
value of his detcrminatioQ depends, therefore, chiefly upon the accuracy 
and relia})iHty of the method by which the amount of free chlorine in 
the solution is estimated. Dr. Wittwer has used the old determi- 
nation of chlorine, by means of a solution of arsenious acid coloured 
by indigo. This method, which, as is well known, never gives very 
exact results, especially when the solution of chlorine is very dilute^ 
has long since been n placed by much better processes. 

In all our experiments we have employed the much more accurate and 
convenient unlonietric method, which, even with the greatest dilution 
of the r hlorine water, gives a degree of accuracy attainable by very 
few aiiulylical processes. 

The strength of the solution of iodine dissolved in pure iodide of 
potassium was determincti by volumetric analysis* of a known w('is:ht 
of pure bichromate of potash dried at about 300^C.,t gave tlie 



following values : — 

T. n. ' ni. 

A 00808 0-0725 0-1257 

fi 2 2 a 

t 1740 173-6 178-0 

/i 58-3 85-0 62-2 



Found a 0-0007138 0 0007077 0-0007043 

As mean of these three experiments, we obtain a = 0*0007086 for 
the amount of iodine contained in one burette division. In order to 
obtain the value of a stili more exactly^ the iodine solution vai com- 
pared with another more concentrated normal iodine solution, prepared 
at a different time, and from different materials, whose mean valae 
was found from the following experiments to be a= 0*002416. 



I. n. HI. 

A 01755 01596 0*2029 

« 4 3 . 1 

t 61 1 59-2 59-0 

t 58-2 7*9 22*1 

Found a 0 002412 0 002407 0 002428 



* For a description of this method, and the meaning of the symbols A, n, i, 
see pp. 219-286 of tkis volume. 

t Ami. Ch. inarm. Bd. Ixxxvi 281. In this, and in all tiie jfoUowing cxperimeiitB, 
the air oontained in the small flask was driven oul, before the decompoaitiim began, 
1^ the addition of a few pieoee of oarbonate of soda to the aoid solution. 
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To oxidise equal measures of a dilute solution of sulphurous acid, 
144*0 burette-divisions of the former, and 42*1 of the latter normal 
solution, were required. Hence the value of tiie a of the first solution 
is foniid to be 0*0007063, the value dircetly determined being 
0 00()7()SG. The mean of these two numbers— 0-0007075— is that 
used in the greater part of the following voluaietric analyses. 

In like manner we have satisfied ourselves by experiments, which 
we here omit, that, during the lapse of a whole year, the normal 
iodine solution does not undergo any change which could inilueuce 
the accuracy of the experiments. 

The dilution of the sulphurous acid used in these experiments 
cannot give rise to error, beeause, according to the principle of the 
method employed by us, a slow alteration of this acid liquid has no 
appreciable influence on the accuracy of the results.* 

Although the accuracy of the general iodometric method has 
been proved by very numerous experiments^ still it does not here 
appear superfluous to show by a few examples the degree of accuracy 
in the estimation of chlorine which can in this way be attained. 
0'2529 grm. pure bichromate of potash was boiled witli hydrochloric 
acid, and the liberated chlorine collected without loss in a solution of 
iodide of potassium. The analysis of this solution gave — 

This gives 0*18069 grm. of chlorine : the amount of chlorine equiva- 
lent to the salt employed is 0*18091* We cite another experiment 
on the density <tf ehlorine gas, made according to the iodometric 
method by Br. Landolt. A current of pure and dry chlorine was 
passed throngh a tube drawn out at either end^ until all atmospheric 
ahr was expeHed, and then, after observation of the barometer and 
thermometer, the tube was closed by pressing two caoutchouc joinings 
at each end, and opened under a solution of iodide of potassium, in 
which the liberated iodine was estimated. The experiment gave — 

Capaeity of the tube, ^il'OoO cub. cent.; 
Temperature of the gas, 22°*7 C. ; 
Height of barometer at 25^*4 C, 0 75G7". 

/=31-9 /i=0-3 a=0005069. 

* We oonrider this peculurity of our method to be one of it» ^reat mtfitt, and 

cannot, llierefure, agree with Mohr (Ann. Ch. Pharm. Bd. xcih. Heft 1), who 
abandons thia iniprovement, and, for sake of convenience, remodels the process accord* 
ittg to the old volumetric method. Still less to be recommended is Ids proposal, in 
the same memoir, to determine the free ehlorine diractly, without previous addition of 
iodide of potassium. In tliia rnso an ontirel? inaccumto result is obtained, as is 
generally the case when the separation of the iodine takes place in mixed liquids, 
inaCetd as the method deBeribes, in a solution of iodide of potaennm. 
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hence 28*409 cub* cent, of chlorine at 0° and 0*76^ preasnre weigh 
0*08997 grm. The specific gravity of chlorine, as ealenkted from 
these data, is found to be 2*446 ; that calculated from the atomic 
weight is 2'449. 

These experiments, together with many others communicated in 

the course of tliis research, prove that the determination of chlorine 
by the iodomctnc uielhod i» Ircc from tliose sources of error to which 
the old method of Gay-Lussac is known to be subject. 

Entirely independent of the inaccuracies of a badly chosen method, 
in Dr. Wittwcr's experiments, a source of much greater error lies in 
the non-consideration of the disturbing influence's which the pheno- 
mena of gas-absorption and diffusion give rise to. Dr. Wittwer 
imagined that he had entirely eliminated these sources of error by 
dropping into his solution of arsLiiiiui^ acid a chlorine-water which 
contained only 1 to 4< parts by weight of chlorine to 1000 of water. 
By the simplest experiments, however, be might have assured himself 
that by this method not even approximate results can be obtained, for 
solutions of chlorine of the strength described are influenced by the 
phenomena of gas-absorption ana diffusion in the same way as more 
concentrated solutions. The amount of chlorine which is liable to be 
lost from solutions of the above-mentioned strength by mere dropping 
from one vessel to another^ may be seen from the followiog 
experiments 

Experiment I. — A small glass of 9'834 cub. cent, capacity^ fur- 
nished with a well-closing glass stopper, was filled with chlorine-" 
solution, which was quickly emptied into a solution of iodide of 
potassium. 

The volumetric analysis gave — 

»=2 107-3 ^1=99-6 «s=0 0005952. 

This is equivalent to 1*945 grm. cUorine in 1000 grini. of water. 
The experiment repeated, with the difference that the ehlorine water 
was alowly dropped into the solution of iodide, according to the plan 
adopted by Dr. Wittwer in his Tolumetric analysis, gave the follow- 
ing reaulta : — 

<=107-2 #, = 1-4 «=00005952 
or, in 1000 grms. liquid, 1*790 chlorine. 

ExFK RiMENT II. — The same volume of liquid previously employed, 
poured quickly out, gave — 

»«1 /«107-3 /i=l-8 «=:0'0005952; 
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or 1*792 chlorine in 1000 water. When dropped oat, the amount 
obtained was — 

n=l ^=1073 ^1 = 10-8 a=0 0005952; 

or 1 *633 chloriue in 1000 parts of water. 

Experiment III. — By quickly pouring out, the following values 
were obtained: — 

11=1 /=148'8 /.»56*9 a=0*0007075: 

which ia equivalent to 1*838 chkrine per thousand. By dropping, the 
same volume gave — 

11=1 ^=148*3 ^1 = 670 a=00007075; 

or 1*885 chlorine per thousand. 

Experiment IV. — Quickly poured oat, the same volume of solution 
gave— n=l t=UH'> /i=620 a=0 0007075; 
or 1'733 chlorine per thousand. 

Dropped slowly, the same volume of liquid gave — 

n^l 148*2 /x==^'^ «=0*0007075j 

or 1*601 chlorine per thousand. 

The first of the following: columns shows the amount of chlorine 
after quickly mixiiiir; the second, after dropping slowly; and the 
third, the loss of ciiiorine during the dropping, expressed in per- 
centage ; — 

I. TI. III. 

•1-945 1-789 80' 

1-792 . 1 G33 8-9 

1838 1-635 111 

1-733 1-601 7-6 

The loss of chlorine amonnts, therefore, to a mean of 9 per cent. 

When we consider that a loss of chlorine must ensue even in that 
portion which is quickly {)ourcd from the stoppered bottle, and also 
that a great part of Dr. Wittwer's experiments were made with 
more concentrated solutions than the above, it is ckaily seen that 
the error to which Dr. Wittwer is liable from his method uf experi- 
menting is at least 9 per cent, of the total amount of free chlorine 
coDtained in the solution. Let us now examine the relation in which 
- this source of errui stands to the accuracy of the experiments given 
on [)age ."jUi) of the quoted memoir. 

In order to make this couiparison more clear, we have arranged the 
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following Table, in which the first oolumii shows the per-eentage loss 
of chlorine which Dr. Wittwer found by exposing the chlorine solu- 
tions to the light ; and the second, the loss of chlorine which, accordtng 
to his theory, he should have found if his experiments had been free 
from observational errors. 

The loss of chlorine produced by insolation, expressed in per-centa^, 
on the amount of chlorine originally contained : — 







Found. 


Calculated. 


£xP£Rllil£NT 


1. . 


. 28- 1 


28-1 


♦» 


■ ■ 


. 28*0 


281 




■ 


. 27'4 


26-1 


r» 




' . 27-3 


27-8 


»» 


• ■ 


. 28-.1 


27-3 


»» 


• 


. 25? 


27-3 


» • 


III. . 


. 41 2 


41-2 


n 






41-2 


rt 




. 409 


41-2 


»» 


IV. . 


. 10*4 


10-4 


tf 




. ]r5 


10'4 


n 


■ * 


. 10-4 


10*4 


it 


V. . 


. 8-9 




>» 


• • 


. 7-8 




>• 


• • 


. 80 


8-9 


»» 


VI. . 


. 33-6 


33-U 


M 


• * 


. 350 


33*6 


tf 


• • 


. 35-4 


33'6 


n 


VII. . 


. 9'» 


9*9 


>» 


* * 


. 12-4 


99 


n 


1 


. 10» 


9*9 



We have just shown that even the error occurring from diffusion 
can, on an average, amount to 9 units of the foregoing numbers, and, 
therefore, in a few of the experiments, is greater than the total loss 
from which the theory is deduced. If, under such circumstances, it is 
difficult to understand Low Dr. Wittwer could employ so inaccurate 
a method, it is perfectly uuiutelligible how, using this method, he has 
arrived at results which do not in any instance show an error of more 
than 3 percent. We mention another example which shows liow little 
Dr. Wittwer has con^^ulcred or removed the errors winch ensue tiom 
the phenomena of the diffusion of gases. At page 608 of ibe memoir, 
we read; "The action of chlorine on the vapour of water must here be 
noticed. In order that water be transformed into the vapoury con- 
dition, it is well known that 1 grm. must take up 550 heat-units ; 
but its constituent atoms, on account of this heat, are less stron£}:ly 
attracted together; and when chlorine acts upon the vapour m 
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prcseDce of light, the action proceeds more rapidly than with liquid 
water," 

We find the following experiments cited as proof of this opinion : — 
Portions of the same chlorine-solutibn (of strength S'720 per thou- 
sand) were poured into three small hottles : the first Was completely 
filled, the seeond to one-half of its volume, the third to one quarter of 
its volume, and the three exposed to the action of the light for the same 
period. The first lost 17 07, the second 32 00, and the third 48*47 
per cent, of chlorine. Dr. Wittwer ascribes these differences to a 
change of affinity arising from the latent heat of the vapour^f water ; 
and he has not considered that an interchange must take place between 
the chlorine in solution, and tlic atmosphere of nitro<;en and oxygen, 
which exists above the liquid ; u)k1 tliat thercfoi-c, according to the 
laws of gas-absorptiou, the loss of dissolved chlorine is greater 
as the relative volume of the air to the water increases. We hci\e 
repeated the experiment, ditfering only from Dr. Wittwer's by the 
eiiei nil stance that wc allowed tlie air and chlorine- water contained in 
well-stoppered bottles to reniani m contact during entire absence of 
light. After the lapse of even four hours, the influence of diilusive 
absorption has become so visible, as is seen from the following Table, 
that we must conclude that Dr. Wittwer has determined rather this 
action than that of the light. 



Table L 





Yolnme. 


II 




( 


Cliloriuo in 
1000 water. 


Bottle ooinj)letely filled . 
Ditto half filled . . . 
Ditto quarter tilled . . 


18-88 

2(5-28 
lM-> 
lU UO 


5 

(S 
2 
2 


1320 

1120 

33 0 


1 2ii-o 

1267 


4-717 

4:Ul 



• 



The bottles were analysed four hours after fillin;^ : the amount of 
iodine eontained in one burette-division was a — .0 0005952. The bottle 
whieh was iialf tilled lost, therefore, by 8tanding iuur hours in the 
dark, 8 per cent, of its amount of chlorine; the two idled to a quarter 
ol llieir volume lost 22'6 and 24*2 per cent. The cause of this con- 
siderable loss of chlorine might 'be ascribed chietly to the concentra- 
tion of the solution. We have, therefore, made a set of similar deter- 
minations with dilute solutions of chlorine ; but in this, as in the 
former case, a considerable loss of chlorine was obtained. 
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Table II. 

The solutions stood in the dark for 4 hours after tilling ; a = 0'0005953. 





Yahmie. 


It 


i 


/ 


Chlorine iu 
1000 parte. 


Bottle filled full . . . 
Ditto half tilled . . . 
Ditto quarter filled . . 


18-83 
23-80 
10-80 


1 

2 
1 


181)-0 
1M)0 
180-0 


18-8 
170-8 
100-0 


1-503 
1-448 
1-353 



Table III, 

The solutions stoodiuthe dark for 15 hours after filling, «s;0-0005952. 







n 


t 




Clilorino in 
lOUU parta. 


Botde filled Ml . . . 


18-88 


I 


182-0 


160 


1-475 


Ditto half fiUed . . 


29-55 


2 


1820 


119-3 


1-377 


Ditto *iufii ter filled . . 


10- nn 


1 


1810 


106-0 


1 177 


Ditto ditto 


12-lD 


1 


183-8 


980 


1-17.4 



The bottles tilled to one-half lost, therefore, S*66 and 6-64 per cent, 
of chlorine ; those filled to one-(^aarter lost 9*98^ and ^0*4 per 
cent, respectively. 

If we now remember that, by dropping the chlomic- water into the 
nomial solution, Dr. Wittwer must have bad a still grt attr loss of 
chlorine, there can be little doubt concermng the amount of reliance 
to be placed in the experimental results which he has obtained. 

We have, in our experiments, ehminated these large errors ensuing 
from gas- absorption, by insolating the chlorine- water contained in 
hermetically sealed tubes in which the volume of the air to that of 
the liquid employed was inappreciably small. Equal lengths of the 
same glass tube carefully cleaned, and as free as possible from irre- 
gularities^ of about 18 millimetres diameter, drawn out to fine 
long points at each end. All these tubes were then dipped into 
a deep vessel containing a perfectly well-mixed chlorine* solution, 
until the upper end of the tube just appeared above the surface of the 
liquid. The chlorine water which rises from the bottom of the Tessel 
thus comes in contact with the air of the tube for scarcely a single 

* Tho cMonnc BoluiiouB employed in all these experiments ware piepaied and aft«r- 
waixb piaaorred in a room beam which all dajlight waa exduded. 
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second^ and withoat tlie slightest agitation. After a small Imll of 
wax had been pressed on the end whieh rose oat of the liquid^ the 
whole tube was withdrawn from the solution^ and^ by means of the 
blowpipe, hermetieally closed at both ends. A small babble of air 
remained above the liquid, large enough to prevent the tube from 
borsting by any subsequent alteration of temperature. The tube, 
which was weighed before the experiment, was, after filling, again 
weighed (by cundlc-liirht), together with the ends melted off before 
the blowpipe, and tlic (liilerence of these two wciglits gave the amount 
of chlorine-water coutained in the tube. By this mode of hllin^ the 
ttibes, the chlorine-water comes in contact for scarcely a second with a 
perfectly undisturbed columu of air of only 250 square millimeters sur- 
face, and is then immediately prevented from farther contact by being 
hermetically closed. We are thus perfectly sure that the disturbing 
influences of diffusion are fully eliminated, lu order to avoid the 
same source of error during the analysis, the tube was held vertically, 
and its lower end broken under the iodide of potassium solution, and 
afterwards the upper one also opened, so tluit the chloruie-soiution 
flowed into the iodide without coming in contact with the outer air. 
The chlorine-solution which remains on the inner surface of the tube 
is easily collected by washing out with a few drops of if)dide-solution. 
The weight of chlorine (C) equivalent to the amount of liberated iodine 
is found, according to the method described by one of us in the Ann, 
Chem. u. Pharm. Bd. kxxvi. 265,* by means oi the following formula: 

ri 

After these remarks we proceed to a critical examination of Dr. 
Wittwer's research. The starfing-point and basis of all the condu- 

sions contained in the memoir are found in die following sentence 

(p. 598) 

"By equal amounts of light, the quantity of hydrochloric acid 
formed is proportional to the slrenu:th of the chlorine-water.'* 

The supposition of sueli a proportioiud action a})i)ears, even from 
a theoretical point of view, in tlic highest degree improbable. It 
would require the furiher assumption that the chemical attraction 
which the chlorine exerts on the particles of hydrogen of the water is 
independent of the clu Lineal attractions of the reuiuiniug bodies either 
already present or fouiied during the decomposition ; whilst daily 
occurring examples teach us that affinity must be considered as the 
resultant, not only of the attractions of the combining uioleculcd, but 

* See eleo page 219 o£ this rolitine. 
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also of all tbose present within the sphere of the diemical action; 
and that the magnitude of the chemical affinity is changed aooording 
to the relative number and material dtfRerenoes of the molecalesy — ' 
dependent, however^ upon laws which are as yet quite onknown. 
Nitrogen in the free state is certainly one of the most indifferent 
bodies known^ and still the mere presence of this sohstance is suffi* 
cient to change the affinity of oiygen to hydrogen to such an extent 
that, in order to induce the combination of the latter gases, it is neces- 
sary to raise their temperature to a very different degree than that 
required if oxygen and hydrogen be alone present : an exactly similar 
action is found to take place in mixtures of all ^ases. The uumborless 
phenomena which we class under the term " Catiilysis/' are nien ly 
special cases in wliicli this general action of affinity is rendrtcd more 
fitrikiiiu^ly evident. The consideration of phenoaieiia of this kind 
make::^ it at once imlikcly that the force with which chlorme decom- 
poses water should neither be iuiiuenced by ilu \ oluaie of the water 
present, nor by the interchange which takes place between the water 
and the chlorine and oxygen and hydrochloric acid formed during the 
decomposition. 

Dr. Wittwer has so little considered the action of these causes on 
chemical affinity, that he states that the presence of hydrochloric acid 
is indifferent , and specially mentions (p. 611) that he has convinced 
hmiself, by various experiments, of this indifference. The following 
facts will sufficiently show how far this statement is at variance with 
the truth. The eras obtained by electrolysis of pure concentrated 
hydrochloric acid, evolved from poles of ])ure carbon, consists, as one 
of us has shown, of exactly equal vokuues of chloniic and hydrogen. 
When this gas, freed from all trace of hydi*ochloric acid by passing 
through water, is then dried over chloride of calcium, and collected 
with the necessary precautions, the affinity of the two gases is such, 
that volumes from 50 to GO cub. cent., when exposed, even on dark 
days, to the diffuse light of a room, unite with explosion. The same gas 
collected over tolerably concentrated hydrochloric acid may be exposed 
to the direct rays of the sun, without any fear of explosion occurring, 
the combination taking place gradually. Here, then, we have a case 
in which the diminution of the force of affinity of chlorinOi owing to 
' the presence of hydrochloric acid, is most clearly shown. It is now 
not difficult to prove that, in the decomposition of water by chlorine, 
the affinity of the latter to hydrogen is altered by the formation of 
hydrochloric acid. Nearly two years ago we filled a glass tube of 
82*8 cub. cent., containing about a gramme of water^ with chemically 
pure chlorine, and closed it hermetically before the blowpipe. This tube 
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was exposed to the direct rays of the sun, and to diffused light, for the 
space of more than twenty months, without appreciably chaiigmg its 
colour ; and after this period it was opened under a tolerably concen- 
trated solution of potash. The amount of non-absorbed gas was 
fouiuj to be only 2'4 per cent, of the chlorine employed. From this 
experiment it may be concluded that tlio affinity of chlorine to hydro- 
gen becomes inappreciably small as soon as a certam amount of 
hydrochloric acid is formed. The foll Dwnig numerical data show tlie 
great retarding niHuence which hydrochloric acid exerts upon the 
decomposing force of chlorine on water ; — 



Table IV. 

Time of Insolation, 1 hour direct sunlight. 



Pare CMorine Water. 


Chlorine Water with 10 per 
cent. B^rdtoehkmo Add. 


a-0-0007075 


Before 
insolation. 


After 
iuBolation. 


Before 
ixiaolation. 


After 
ioBolation. 


Weight of soiution in 

i 

A 

Chlorine In 1000 parts . 

Of ion chlorine de* 


20-057 
150-5 

n-4 
1 

1017 

00 


30-873 

135-7 
95-4 
1 

0-271 
73*4 


27*403 

133-2 
5>4-6 
I 

0'782 

00 


28*001 

135-7 
220 
1 

0-782 
00 



Table V. 

Exposed for 6 hours to direct and' diffuae simlight. 



PuM Chlorine Water. 


1 Chlorine Water with 
10 per oent. Hd. 


«»O*OO0^O75 


Before 

insolatiou. 


After 
insolation. 


Before 
insolation. 


AfttT 

insolation. 


Weight of solution taken . . 
.*...*«• 
» • •« ... . • 

Chlorine in 1000 water . . 
01 100 oUorine deoomposed . 


20 001 
133-3 
115*0 
2 

1-0338 
0^0 


27-832 
8-4 
7-8 
1 

000426 
90'« 


27-403 
133-2 
24-6 
1 

0-7820 
00 


20-378 
132-5 
17-8 
1 

0*7720 
1*3 
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Tablb VI. 

Ituolated 1 boar in diffuse light, and after wwds 80 minuiea in direct 

annlight. 



Pom (Mono» Water. 


Chlorine \Vat<*r witi) 3 per 
oeDt. iijjf drockioric Acid. 


a=0 0007075 


Before 
inMlation. 


After 
inaolatiop. 


Before 
insolalbioa. 


AfW 
insolation. 


Weight of boIutioQ employed 
i 

h 

Clilorine in 1000 water , . 
Of 100 chloriue decomposed 


iOd-8 

62*0 

3 

1-753 
00 


29-484 
1071 
102*0 

3 

1-471 
16-1 


28 500 
108-7 
02*0 
3 

1*621 
00 


29-804 
1071 
772 

3 

1020 
00 



Tablb VI I. 

Insolated in 1 hoar diffuse^ and 80 minutes direct sunlight. 



Pure OUorine Water. 


Chloriue Water with 3 per 
OBnt* HjdrodiloriD Add, 


tt»0-0007075 


Before 
insolution. 


After 

insolation. 


Before 
insolation. 


Aft or 

insolaliuu. 


Weight of chlorine water . . 

'i 

Chlorine in 1000 water . . 
Of 100 chlorine decomposed . 


29-781 
108-6 
8&4 
2 

0-8750 
0*0 


82-181 

lOT-l 
99 0 
2 

0*7218 
17-6 


27*185 
108-0 
1*0 
1 

0*7825 
0*0 


81'761 

107-0 
87-2 
2 

0-7898 
09 



From Table IV. it is seen that a solution of chlorine exposed to 
direct sunlight during one hour lost 73'4i per cent, of chlorine. 
The same solution to wliieh 10 per cent, of hydrochloric acid was 
added, was not the least altered by exposure during the same time. 
According to Table V., a solution of chlorine, exposed for upwards of 
six hours to direct and diflfuse sunliL:ht, lost 99'6 per cent, or nearly 
the total amount of contained chlorine. By addition of 10 per cent, 
of hydrochloric acid, the action during the same time is reduced 
to 1*3 per cent. In Tables VI. and VII., chlorine water, exposed to 
diffuse light for 1 hour, and to the sun's direct rays tor 30 mniutea, 
lost from 101 to 17*6 per cent, of chlorine ; mixed with 3 per cent, 
of hydrochloric aeid, and subjected to a similar .insolation^ the amount 
of chlorine remained unaltered. 

In order to give a still fuither couHrmatiou of the subject under 
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consideration, we mention one other experiment, made a yt^ar ago, 
which shows that tht decomposing force which bromine exerts npnn 
water containing a small quantity of alcohol, IB considerabiy altered 
by the presence of hydrobromic acid. 



Alcoholic Bromine Water, | 


Ditto with i to i per cent. 
Hydrobromic Acid. 




L 


II. 


! III. 


IV. 


V. 


VI. 






30' 




30' 


46 


60' 


Weight 0/ solution m grammes 


200 


200 


200 


200 


200 


200 




47-0 


46-2 


47-0 


46-2 


46-2 


14 4 


^, 




32-8 


19-4 


21-5 


240 


21-7 


n (a— 0-00226«S) 


I 


1 


1 1 


1 


1 


1 


Bromine in 1000 water . . . 


1 1)05 


0 054 


1 1-9CC 




lf)81 


1-017 


I.0S8 of bromine per cenU . . 


GO 


6 J -5 


1 0-0 


10*5 


00 


IT T& 



The lowest horizontal divinon in the Table shows that the loss of 
bromine in the liqnid free from acid, during an exposure of thirty 
minutes, amounted to 51*5 per eent. ; that the lo8s> daring the same 
period, of the solution containing only 1 per cent, of hydtobromic acid, 
waa only 10*5 per cent.^ and during a period twice as long, 17*75 per 

From all these experiments, there cannot," therefore, be the 
sLghtest doubt that the hydrochloric add produced by the decompo- 
sition of water by chlorine exerts a very strong retarding action on 

the aflSnity of chlorine for hydrogen. 

We are unable to conceive what circumstances can have induced 
Dr. Wittwer* to ignore these plain facta, as no single one of his 

"often repeated" experiments on this subject is given in his memoir. 
Dr. Wittwcr's fundamental experiments are,' however, still more 
inexplicable. It is difficult to conceive how a mode of experiment 
which is accompanied by a mean error of 9 per cent, can give results 
whose inaccuracy scarcely reaches the error incurred by the weighing; 
and how these numbers can stand in perfect harmony with a hypo- 
thesis which, as our experiments show, has no application to the 
decomposition of chlorme-water. Dr. Wittw er's theory starts from 
the supposition that aqueous solutions of chlorine lose, by equal 
insolation, an equal fraction of the ongmally contained chlorine, — with 

* Br. Wittwer aotnalty proposes to emploj a Bolution of chloride of lime^ deoom- 
poied by hydroeblorio add, w en alMoliite meestiK of the ehemioal iftya. 
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the limitation, however, that the layer of chlorine water does not 
exceed a certain thickness. 

To satisfy this condition, the following experiments, which we liavc 
arranged in a" tabular form, were conducted with hermetically sealed 
tubes of 20 millimeters diameter, and, therefore, smaller than the 
stoppered bottle employed by Dr. Wittwer. In- spite of this, our 
experiments do not show even approximation to the law founded by 
Dr. Wittwer. The theory requires that the per-centage decompo- 
sition remain constant for all concentrations of the chlorine solutions; 
the results of the following Tal)k s show that in every case a different 
per-centage decomposition was obtained. 



From Table 


IX. 


11*94 and 15*7 per cent. 




X, 


43*0 87*5 






XI. 


45*9 „ 53*6 


„ and 40*4 per cent. 




XII. 


68-6 „ 75*8 




» 


XIIL 


81*8 „ 88*2 


u »f 77*7 ff 


n 


XIV. 


78*3 „ 58*7 


99 



Table IX. 

Pure Chlorine-water exposed to diiuse light for 69 hours. 



a-0-0007076 


Before 


After 


T?cforo 


A ft or 




insolatum. 


insolation. 


insolation. 


insolation. 


Weight of solution . . . . 


32-786 


.27-879 


29-781 


28-142 




144-5 


14 5-5 


108-6 


1450 


'i 


9-0 


81-0 


85-4 


40-0 






2 


2 


1 


Chlorine in 1000 water. . . 


1-6884 


1-4896 


0-8752 


0-7ST8 


Of 100 ohionne decompoeed . 


0-0 


11-94 


00 


16*7 



Table X. 

Fare Chlorine-water exposed to diffnae light for 168 hours. 



«»0KK)07O75 


Before 


After 


Befon 


After 




insoilatioiL 


inaolstion. 

* 


iwBolstion. 


insolation. 


Weight of solution taken . . 


2719y 


25085 


80-525 


27 570 




186*8 


135*2 


186-2 


185*2 


h 


25-0 


1*8 


3-0 


600 




2 


1 


1 


1 


Chlorine in 1 000 water . . 


1-8074 


1 0309 


0-8629 


0-5394 


Of 100 chlorine deoomposed . 


0*0' 


48*0 


0-0 


87*5 
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Tablb XI. 



Pure Chlorine-water exposed 1 hour to direct sunlight. 



•»(H)007076. 


Before- 


AfW 


Before 


After 


Before 


After 




insolation 


insolation 


insolation 


insolatiun 


lusolation 


insolation 


Weight of sohitioii . 


d4070 


25158 


27*020 


27 156 


27-537 


21-378 


i 


1100 




loao 




109-8 


1 09-B 


...... 


5*0 


aou 


75-5 




27-9 


71-9 




8 


2 


2 


1 


1 


1 


Chlorine in 1000 














wBter ... 


2*669 


1-4482 


10427 


0-4635 


0-5881 


0-3506 


Of 100 chloniie de- 














eompoeed . . . 


0-0 


45-9 


O'O 


580 


00 


40*4 



Table XII. 

Pure Chlorine-water exposed for 1 hour 30 miimtes to direct suulight. 



a»a0007076. 


Before 


After 


\ Before 


After 


i_- 

Bcforc 


After 




msolAtion 


insolatioQ 


insolation 


insolation 


insolation 


insolation 


Weight of ohlorioe 














water .... 


2-i-07n 


27-204 


27 020 


27-889 


27-537 


28438 


t 


110 0 


122'7 




13 4 


109-8 


13-2 


'i 


5-6 


7-5 


7«-5 


4-4 


27-9 


8-2 




8 


1 


2 


3 


1 


3 


Chlorino in 1000 














parts water . . 


2-669 


0 8874 


1-0208 


0-2538 


0-5880 


0-2184 


Of 100 chlorine de- 














oomposed ; . . 


00 


68-6 


00 


75-3 


00 


62-8 



Table XIII. 

Pure Chlorine-water exposed for 2> hours to direct sunlight. 



a»O'0007O76. 


Before 


After 


Before 


Aft«r 


Before 


After 




insolation 


insolation 


insolation 


insolation 


insolation 


insolation 


Weight of chlorine 














water .... 


24070 


26-716 


27 020 


25-387 


27-537 


23110 


i 


110-0 


109-5 


109-9 


13-2 


109-8 


13-2 


^1 ...... 


5-5 


609 


795 


10-9 


27-9 


111 




8 


1 


2 


2 


1 


2 


Chlorine in 1000 














parts water . . 


2-009 


0-450G 


10268 


0-1208 


0-5681 


0-1309 


Of 100 chlorine de- 














oompoBed . . . 


00 


81-8 


0-0 


88*2 


00 


77-9 
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Tablb XIV, 



Pure Chlonne-water exposed for 2 hours to the direct sunlight. 



«->0 0007075. 


Before 
insolation. 


After 
insolation. 


Before 
insolation. 


After 
insolstion. 


"VV'eiglit of chlorine water . . 



Chloiine in 1000 parts water. 
Or* 100 chlorine decomposed . 


87075 
150-5 
U-4 
I 

lOlCG 
0-0 


29-873 

185-7 

'.»5- 1 
I 

0 2713 
73-8 


20-300 
133-1 
57-0 
I 

'0-5130 
00 


25-755 
1856 
1080 
1 

0 2119 
58*7 



If we suppose, as is most simple, that the decomposing force of the 
light is proportional, firstly to the length of exposure and to the 
intensity of the light, and secondly to the mass of decomposing sub- 
stance present in the nnit of volume, it is seen from the foregoing 
Tables that the affinity of the chlorine to the hydrogen of the water 
fir.st increases bv diininutioii of the amount of contained chlorine, then 
attains a maximuru, and afterwards again diuiinishcs. Numerous 
instances of such a mode of actiuu of affinity will occur to every 
chemist. 

Although, after all these explanations, it must appear almost unne- 
cessary further to examine Dr. Wit twerps experiments, we have 
repeated the experiment cited in the research at pages GOO and 601. 
Our only object in continuing this examination was the wish to leave 
no means untried which by any chance could lead to an explanation 
of the above contradictious. Here, also, as might be expected, our 
attempts were fruitless. In order more fully to establish his sup- 
position that, by equal intensities of light, the amount of hydro- . 
chloric aeid produced is proportional to the contained chlorine, T)j-. 
Wittwer shows by expermients (which again, in spite of the source 
of error above mentioned, agree precisely with the theor)' to be proved) 
that the alteration of the chlorine solution is proportional to the 
product of the amount of light into the strength of the cblorine- 
water, and the time of exposure. In this experiment he determined 
the loss which a solution of chlorine suffers by exposure for 10, 20, 
30, and 40 minutes each, during a constant intensity of light. From 
S the original strength of the chlorine^wateri and » the strength 
after insolation daring a time /, he finds the intensity / of the light 
for the whole time during which his experiment lasted; and his 
numbers agree as far as the third decimal figure. 
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On ])rigc 601 of Dr. Wittwcr's memoir^ wc fiud the following 
experiment ^ 





$ 




I 


10' . , 


. 21659 




O-11607 


20^ . . 


. 1-9164 


• 1 


0-11923 


30' . . 


. 1-7279 


• 


0-11398 


40' . . 


. . 1-5239 


• 


011G90 


50' . . 


. . 1-3660 


* 


011541 



The first column expresses the time of insolation ; the second, the 
amount of chlorine contained in 1000 parts of liquid which^ before 
insolation, contained 2*4324 chlorine in 1000 parts. We have already 
shown that the mean error which is caused hy diffusion during the 
dropping out of the chlorine*solutioD^ amounts to ahout 9 per cent. 
Supposing, noWj that this error is twice as large as that actually pre- 
sent, — ^tbat iSj suppose that the real error amounts to 4-5 per cent.^ — 
the inaccuracy to which Br. Wittwer is then liable is so large, that 
in his first observation, for example, he may just as probably have 
obtained the number 0*16206, instead of 0'11607| as the vslue of I, 

In order to avoid all disturbing influences in our experiments, we 
conducted them precisely under the^utward circumstances mentioned 
by Dr. Wittwer : we also chose for our insolation the noon of a 
cloudless day. The probability that the value of / remained constant 
during our determinationi is four times larger than is the ease with 
Dr. Wittwer' 8 experiment, as we conducted the insolation according 
to a system which required that the light should remain constant for 
a period only ime-fourth so long. The following is a description of 
iihe method which we employed Suppose that five tubes containing 
ehlorine»water be eacposed to the same amount of light during varying 
lengths of time; for instance^ the first for 18 minntesi the second for 
twice 18 minutes^ the third for three times 18 minutes^ and so on ; 
all the tubes are exposed at the same moment, and after the lapse 
of every 18 minutes each one of the tubes may be covered. As the 
fibrat tube was insolated for only 18 minutes, the last, on the other 
handj for 90 minutes, it is necessary that the amount of light remain 
constant for 90 minutes. If, on the contrary, aU the tubes be exposed 
to begin with together, but the first insolated for 8 minutes, the 
second for 6 minutes, the third for 9 minutes, the fourth for 12 
minutes, the fifth for 15 minutes, and if this regular opening and 
covering of the tubes be repeated for each 18 minutes, the light is 
only required to remain constant for 18 minutes, and gives results aa 
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Accurate as the other method, which requires a conataiit source of 
light of 90 minutes duration. 

In the following expci inient, 5 sealed tubes of chlorine-water, of the 
strength S= 0*2641 per cent, of chlorine, were insolated according to 
the preceding system, so that the exposure lasted from 18 minutes up 
to 90 minutes. The required condition for a constant value of / was 
therefore given when the alteration of the intensity during every 18 
minutes is taken as inappreciable; whereas m Dr. Wittwer's expe- 
riment a coQstant iuteusity for 1 hour 10 minutes is necessary. 



Table XV, 

Duration of the experiment 1 hour 80 minates. 

Pure Chlorine-water, «=0 000590i8. 



Lenglli of insolatiop. 


Not 


18' in 


86; in 


54' ill 


72' In 


90' in 


inaolated. 


sonlight. 


aonlighi. 


aunJigbt. 


sunlight* 


«imligbt. 


Weight of chlorine- 














water .... 


24-248 


25-205 


24-566 


23-538 


23-448 


23-811 


^. • . •-• . 


125-5 


125-5 


1260 


126-0 


1260 


1260 


•*«•••• 


113-8 


57 1 


1-0 


77-3 


275 


61 4 




4 


8 


S 


8 


1 


1 


Chlorine in 1000 














parts water . . 


2-f)409 


2-0904 


I 6854 


I •2944 


0 69297 


0-4753 


Value of /. . . • 


00 


00130 


00120 


0014-^ 


00186 


0-0 Hid 



The lowest line of the preceding Tahle contains the valnea of / cal- 
cuiated from each experiment ; it is here seen that these nambers are 
anything but constantj varying from 0*013 to 0*019. 

In reviewing the results of oar expmments^ we find the foUowin^; 
conelusions justified : — 

1. The products formed by the photochemical decomposition of 

chlorine-water exert a retarding action on the amount qf the 
original affinity the chlorine. 

2. The decan^sing action of chlorine on water ia there/ore 

neither proportional to the length and intensitp qf the meo^ 
lotion, nor to the strength qfthe ehlorine^water. 

As the photochemical action is thus accompanied by a simulta- 
neous change in the affinity, dependent on laws altogether- unknown^ 
it wonld be a completely hopeless task to endeavour to arrive at the 
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laws of the chemical action of light by the insolation of chloimc- 
water. We have, therefore, for upwards of a year given up ail 
attempts of this kind, and have had recourse to nii other method, by 
help of which we have ^nereedcd in establishing a series of very 
simple relations exhibited by the chemical action of liglit. The 
simple law which governs these interesting relations we ahall couuuu- 
nicate in our next paper on this subject. 



XI.^Om the Colour of Chloride of Copper in different 

States qf Hydration, 

By J. H. Gladstone, Ph.D., F.R.S. 

There are two theories respecting the aqueous solutions of haloid 
salts the one maintains that the compound of a metal and a halogen 
dissolves as such in the water ; the other, that it becomes a com- 
pound of the metallic oxide and the hydracid, which is also dissolved 
in the liquid. One of the arguments adduced in support of the latter 
theory is, that certain salts, such as the chloride or bromide of copper, 
or the chloride of cobalt, change colour on dissolving in water, and 
assume a tint which is supposed to belong to the oxide. It happened 
that in my recent investigation of circumstances that modify the 
action of chemical affinity, I examined the changes of colour which 
take place when hydrochloric acid or a soluble chloride is added to a 
solution of a blue salt of copper. This led to an examination of the 
chloride itself; and the observations then made have been extended, 
with a view to determine, if possible, how far the change in colour 
may really lend support to the theory in question. The following 
are the £aicts with which this examination has made me acquainted. 

Chloride of copper exists in a solid form in two conditions : the 
one anhydrous, the other containing the elements of water. 

The anhydrom eaU, — ^This is amorphous, and of a ydlowish brown 
colour, whether produced by the combustion of copper in chlorine, or 
by heating thehydrated compound. Its composition has been deter« 
mined by Berselius and J. Davy to be CuCI. 

The hydrated salt, — ^This exists either in an amorphous or a 
crystalline form, according to the mode of preparation. 

If anhydrous chloride of copper be exposed for a few minutes to 



Digitized by 



212 DK. J» H. GLADSTONE ON THE COLOUR OF 

the ordinaiy atniosphere, it begins to change from yellowish- brown 
to pale bluish-green. This will go on till the whole mass becomes a 
bluish-green powder, which is dry to the touLli, not deliquescent 
in ordinary states of the atmosphere, and devoid of crystalline 
form, even when viewed under the microscope. Professor Graham 
believes this to be the hydrate CuCl, 2H0.* An experiment of mine 
confirmed tliis view. 0-9C0 grm. of anhydrous chloride of copper, 
on exposure, increased in weight to 1*224 grm. : theory requires 
1*216 grm. 

If the oxide or carbonate of copper be dissolved in hydrochloric 
acid, and the solution evaporated nearly to dryness, bluish-green 
crvstaU separati . Their form has been determined as that of a 
right-angled four-sided prism. Thry are more deliquescent than the 
amorphous hydrate. No complete analysis of this salt seems to have 
been published. Its received formula CuCl -f 2H0 rests on the 
observation of Professor Graham, that the crystals give off 21*53 
grm. of water when strongly heated. 

I* 1 grm. of tbe crystals, dried at a temperature somewhat under 
100^ C, gave off 0*212 grm. of water when heated more 

strongly, and yielded 0*473 grm. of oxide of copper. 

IX* I ^^^^ grm. gave 2*003 grms. of chloride of silver. 

• ill. 1 grm. of another preparation gave off 0*214 grm. of water 
when heated, and afforded 0*472 grm. of oxide of copper. 

IV. 0*5 grm. of the same yielded 0*880 grm. of chloride of silver. 

These results give percentage numbers nearly coincident with those 
deduced from the above formula* 





IVnmd. 


Caloulaied. 




lat preparation. 


2d preparation. 




Copper , 


. . 37*84 


37-76 


37*47 


Chlorine 


. . 4101 


4106 


41*4.5 


Water . 


. . 21-20 


21-40 


2108 




10005 


100*22 


10000 



It is evident that this green salt may either be CuCl+2H0^ 
or CuO, HGl + HO. If the latter^ it might be reasonably expected 
that some difference would show itself between the two atoms 
of hydrogen and oxygen ; but my observations, though specially 

• Phil. TMOM. 1887, p. 71. 
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directed to the point, have failed to remark any. The brown salt 
appears to assume the two atoms at once ; neither is there any inter- 
mediate stage in the dehydration of the green salt. When the 
crystals are heated to about 90^^ C. (194® F.), they begin slowly to 
give off water^ shrink, and assume at once the brown colour. If tlie 
temperature be raised a little above 100® C, the water is given off 
rapidly. If strong sulphuric acid be added to the green crystals, or 
to a strong aqueous solution^ the brown salt is iustantly produced. 
There appears^ then^tO' be no ground for supposing that the difference 
of colour between the anhydrous and the hydrated salt depends upon 
the conversion of the latter into hydrochlorate of the oxide of copper. 

Effect qf solution, — If an equal weight of water be added to the 
pure green salt, it dissolves, giving a elear solution of a deep green 
colour. On the addition of more water^ a gradual change of colour 
occurs, as indicated in the annexed table : — 

Composition of Solution. Colour. 

I part crystal, chloride of copper + 1 part water Deep gi( in. 

„ „ „ „ „ Bluish green. 

„ „ „ w +8 „ * Still blue. 

„ „ +4 „ Nearly pure blue. 

» w it »* +5 w Bl'ic, 

Oxy chloride of Copper, — It may be as well to remark, in this 
place, tliat on dissolving most specimens of crystallised chloride of 
copper, a white subsalt separates, not when the soluLiou is so strong 
as to appear green, bnt wlieu it passes from green to blue. This 
deposit was observed in one instance to be as much as -^^^ths of the 
whole weight of the salt, though usually it is considerably less than 
that. When dry it is a pale green powder, which remains unaltered, 
though heated up to 215^ C. (419" F.), but when almost at incipient 
redness, it gives off both water and chlorine, and is converted into a 
black niixtme of oxide aud dichloride of copper. The toiiowing 
analyses were made ; — 

I. 1 grm, of the subsalt dried at 100^ C, and dissolved in dilute 
nitric acid, yielded 0*734 grm. of oxide of copper, and 
0*812 grm. of chloride of silver. 

II. 1 grm. of a different portion gave 0*760 grm. of oxide of 
copper^ and 0-829 grm. of chloiide of silver. 

III. 0-585 grm. of another preparation gave 0*397 grm. of oxide 
of copper. 



L.iyui<-cu Google 



214 Dm, J, U. aLA087ONE ON TU£ COLOUR OF 

Xhe^e numbers reckoned to 100 parU represent — 

I. TT. in. 

Copper .... 58-72 GOBO 59*36 

Chlorine .... 20 08 20 51 — 

The propoiLion of the copper to the chlorine a])j)crirs thus to be 
as three atoms to one, and, thou^'-h the salt is evidently somewhat 
irregular in its composition, it aj)|)ioaches nearer to the oxychloride, 
CuCl, 2CuO, HO, than to any other of the eight or nine that have 
been described by previous investigators. 

Copper . . - • . 61*84 
Chlorine .... 22*68 
Oxygen and hydrogen . « 16*98 

100*00 

It is probably this oxychloride with the admixture of a varying 
quantity of one containing more of the elements of water. Whether 
the constitution of this salt be as above written, CuCi, 2CuO, HQ, 
or 3CuO, HCl, there seems nothing to decide. 

This oxychloride dissolves in a strong solution of pure chloride of 
copper; and the crystals derived from such a solution retain the form 
of the pure salt, but are of a yellowish- pre en instead of a bluish-green 
tint ; when dissolved in water, they give an abundant deposit, and 
they contain a dchciency of chlorine, — indeed, in a case subinittid to 
analysis, only 39'75 per cent. The great disparity of tint observed 
in different specimens of crystallised chloride of copper seems to arise 
generally from the varying amount of oxychloride they contain, though 
an excess of acid will also cause the crystals to assume a yellowish 
eoloar. Crystals that dissolve without deposit may be obtained from 
an impure salt by repeated solution, filtration, and recrystaUisation, 
though, perhaps, the chloride thus obtained iB never absolutely free 
from subsalt. The best method of obtaining pure crystals is to start 
with a very aeid solution. If strong hydrochloric acid, not in exceasy 
be poured upon the oxychloride, a solution results, which, on dilution, 
deposits tlie subsalt. 

Change of colour, — It has already been observed, that the solution 
from which the oxyrli I oride has separated changes gradually firom a 
deep green to a clear blue. The question arises, — Does this change 
of colour depend upon some action of the water, or of the elements 
of it ; or is it in some way a mere physical result of the solution ? 

In the hope of determining this matter, the action of other solvents 
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was tried. It was found that brown anhydrous chloride of copper 
dissolves in absolute alcohol of a yellowish-green colour, and that it 
does not assume a bluish tint on any amount of dilution with the 
same solvent. This is the case also when either the bluish-green or 
yellowish-green crystab are dissolved in absolute alcohol, or even in 
strong spirits of wine, — the alcohol appearing to abstract the water 
from the hydrated salt. Even the addition of alcohol to a moderately 
strong aqueous solution heightens^ the green, imparting a yellowish 
tint to it. If the crystals contain oxychloride, alcohol does not cause 
its separation. The addition of water in considerable quantity to the 
alcoholic solution causes a production of the blue colour, and a 
deposition of any snbsalt that may be present. If a solution of the 
anhydrous chloride in absolute alcohol be evaporated down, it shows 
httle or no tendency to crystallise, bat becomes an almost black viscid 
mass, which, however^ on standing for some hours, becomes filled 
with tufts of yellowish*brown crystals. 

Ether in like manner dissolves chloride of copper, giving an intense 
yellowish-gieen solution, which also does not alter in the character of 
its colour when diluted with any amount of additional ether. 

The change from green to blue depends, then, upon the water; but 
is it because the salt is converted into hydrochlorate of oxide of 
copper, or because it forms a higher hydrate than exists in the 
crystals? The following observations may possibly afibrd some 
grounds for forming an opinion. 

Hydrochloric acid imparts a bright yellowish tint to the green 
solution of chloride of copper. On dilution with water, such a mix* 
tnre also assumes a blue colour, but it requires much more water 
than the neutral salt does. The following table will exhibit the 
changes of tint produced dui'ing the dilution of a mixture of single 
equivalents of chloride of copper and hydrochloric acid. It would 
not disdolve completely in an equal weight of water. 

Compoaition of Solution. Oolouf. 

1 part CuCl+HCl with 2 {larts water Dark green. 

„ „ „ 5 „ Bright yellowish green. 

„ „ „ 8 „ Bluish gn pTi. 

„ „ 12 „ Almost pme blue. 

„ „ „ 15 „ Blue. 

During this dilution there is a gradual alteration of the colour ; but 
the change appears to be more rapid at certain points than at others. 
Yet, after careful and repeated examination, I came to the belief tliat 
the effect of water is regular, and tiiat what appears like rather sudden 
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tr institons, is due to the difficulty of comparing solutions of different 

siiudes (»r colour. 

If a sulutiuii coiitaininiir sinj!:le equivalents of chloride of copper 
and hydrtu'hloric acid be diluted till it becomes blue, the addition of 
more hydrochloric acid will cause it to resume the green c jlunr, and, 
if sufficient be added, to become of the bright yellowish tint, the 
amount of greenness being regularly proportionate to the amount of 
hydrochloric acid present. 

The compound of chloride of copper and hydrochloric acid, which 
may be supposed to exist in these yellowish -green solutions, does not 
appear to be crystallisable. If a solution of the copper salt in hydro- 
chloric add be evaporated, crystals separate of a bright green colour. 
On drying between folds of bibulous paper, these part with the 
adhering strongly acid liquid, and. at the same time tiieir yellowish 
tint ie greatly redaced. A portion so prepared was dried at 80^ G.^ 
when it appeared veiy like the ordinary bluish-green crystslline salt. 
It weighed 1*240 grm. At a higher temperature, it gave off water, 
and a little hydrochloric acid. After being heated at 150° C, it 
was converted into apparently the anhydrous chloride, and weighed 
0*969 grm. The same amount of CuCl>2H0 would have given by 
calculation 0*979 grm., — a quantity scarcely exceeding that actually 
found, so that the hydrochloric acid attached to the ciystals must 
have been a mere trace. Another experiment gave a similar result. 
That the bi-own powder left on heating this was really CuCl was 
proved by a determination of the copper. 

0*531 grm. yielded 0 318 grm. of oxide of copper; which gives the 
following percentage 

iVmnd. Oileiilstodi. 
Copper . . . 47-88 47.48 

Some other chlorides^ — sudi as chloride of sodium and chloride of 
ammonium, — produce the same yellowish colour in solutions of 
chloride of copper as hydrochloric acid does; whilst others^ such as 
chloride of calcium, do not affect it. Some q£ these double chlorides 
have been crystallised and described. 

The colour of a solution of chloride of copper alters much with the 
temperature. If it be heated, it becomes gradually yellower, even if 
previously diluted to such an eitent as to be perfectly blue. Indeed, 
it was found that 2*5 grm. of the crystsllised salt, when dissolved in 
three ounces of water, so that the blue colour was pale, assumed a 
distinctly green shade when the solution was heated to the boiling 
point. The same occurs in the presence of hydrochloric acid. On 
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cooling again, tbe yellow tint gradually (lisap})ear8. This action also 
is not contined to temperatures above the ordinary : a green solutioD 
of the chloride placed in a frigorific mixture becomes blue. 

The remarks here made upon solutions of pure salt in distilled 
water apply equally to the salt when produced by double decom- 
position :— for instance, to a mixture of sulphate of roj^per and 
chloride of sodium, though, of course, iu such a case the blue colour 
of the sulphate still unaltered interferes with the result. The 
addition of sulphuric acid to a somewhat dilute solution of chloride 
of copper tends to produce the bright green, evidently from the 
liberation of some of the hydrochloric acid, though blue sulphate 
must be produced at the same time. 

The following are the inferences which I have drawn from these 
experiments, and which I now submit to the consideration of 
chemists: — 

Every observation made on this salt is perfectly explicable on the 
supposition that the proper colour of chloride of copper is brown^ and 
that it forms hydrates which are green or blue, just as the white 
sulphate of copper becomes blue when hydrated. Some of the facts, 
too, are more easily explained on this view. 

Thus it is hard to imaging that if green be the colour of CuCl, 
and blue that of CuO, HCl, the addition of more HCl to the latter 
should render it green; while it ia readily conceivable that the 
hydrochloric acid should replace a portion of the water in the blue 
hydrated chloride of copper, and form a green double chloride, 
CuCl, HCl. The action of heat is in harmony with what we know 
of ita action on unquestionable cupric hydrates : thna, the hydrated 
oxide of copper, when heated in the presence of any amount of water, 
loses ita combined water and its blue colour. 

If the change of colour is to be taken as evidence that crystallised 
chloride of copper becomes, when treated with a considerable amount 
of water, CuO, HCl, a parity of reason should lead us to conclude 
that the bluish-green crystals contain none of the yellowish-brown 
CuCl; yet, if we suppose that these crystals actually contain the 
oxide, we can give no consistent account of the subsequent change of 
colour on solution. 

Perhaps none of these observations are decisive on the point ; yet 
it appears to me that this examination of the chloride of copper has 
gone far to show, that, instead of its furnishing an argument in 
favour of the 8U])position that haloid salts are decomposed by water, 
it leads towards the opposite conclusion. 
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There are three incidental remarks which may be appended. 

Thnsn wlio liold the binary theory of salts, and roiitentl i'ov the 
icsolijtion of the chloiidc into the hydrochlorate, must coiisisteutly 
suppose the same when the salt-radical is a compoimd body : thus^ 

If NaCl in water becomes NaO> UC\, 

then NaNC, „ „ NaO,HNC2, 
and NaS04 „ „ NaO,HS04. 

Even where different salts of a base have the same oolonr, the same 
amoant of the base does not give the same intennty of colomr.. 
Thns, if equal portions of oxide of copper be dissolved respectively in 
acetic^ hydrodiloric^ nitric^ and sulphuric acids, and equally diluted^ 
the acetate will be found to be far deeper in colour than the nitrate, 
this somewhat deeper than the sulphate, and this again far deeper 
than the chloride. On being converted into ammoniacal salte, these 
four approximate more nearly, but . are still ikr from identical in 
colourt 

Whatever theory be preferred for explaining the changes of colour 
that take place during the solution of <^oride of copper, the influence 
of mass is very apparent. It is almost self-evident that different 
compounds co-exist in the solution in proportions varying with the 
amount of water present, or of free hydrochloric acid, and that the 
final state of combination is the resultant of several affinities oi dif- 
ferent degrees of strength acting on the same particles. 
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By R. Bunten. 

This method, which is applicable to a great number of analyses de- 
pending upon oxidation and redaction, is founded on the principle of 

liberating a quantity of iodine equivalent to the substance which is to 
be determined^ and estimating this iodine by means of a standard solu- 
tion of sulphurous acid. The use of sulphurous arid for the estimation 
of iodine, which was originally proposed by D i j) asquicr, gives exact 
results, provided always that the solution of sulphurous is sufficiently 
dilute. Sulphurous acid and iodine, in presence of water, form 
hydriodic and sulphuric acids ; but, on the other hand, sulphuric and 
h^driodic acids may react upon each other in such a manner as to 
yield BulpharouB acid, water, and iodine. This latter reaction takes 
phice to a greater extent as die liquids are more concentrated. H^ce, 
when iodine is treated with sulphurous acid, this acid will not he 
completely oxidised unless the liquid is sufficiently dilute. Hence 
the necessity of using, in this process, solutions not containing more 
than 0*04 to 0*05 per cent, of anhydrous sulphurous acid. 

The method about to be described requires three test-liquids : a 
solution of iodine, a solution of sulphurous ncid, and a solution of 
iodide of potassium. To prepare the first, a quantity of iodine, as pure 
as can be obtained, is dried at ordinary temperatures over chloride of 
calcium, grammes of it then weighed out between watch-glasses, and 
dissolved in a litre -measure by a concentrated solution of iodide of 
potassium^ which solution must not exhibit any brown colour, either 
by itself, or on the addition of hydrochloric acid* If one degree of 
the bnrette contains, as usual, 0;5 cubic centimetres, the resulting 

* Ann. Gh. PhAm. IxxxvL 265 ; Ann. Cli. Pby i. [3] xli. 339. 
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solution must be diluted with a quantity of water sufficient to bring 

the volume to ~ '^ rr- cubic metres. Each degree of the burette will 

then contain 0*0025 ^rm. of the iodine used. But as commercial 
iodine, ( vcn the purest, contains traces of chlorine, it is necessary in 
determining the strength of Ihe solution to take account of this 
impurity. For this pui*pose^ a weighed quantity of dried iodine is 
dissolved in cold smpharous acid^ the solution precipitated with 
nitrate of silver, and the precipitate digested with nitric acid before 
filtration, to remove any sulphite of silver that may be thrown down 
at the same time. If the quantity of impure iodine used be called A, 
the quantities of pure iodine and chlorine contained in it, by xsnd 
and the precipitated chloride and iodide of silver by B ; then 

, w^-y^A 

J Ag+I , Ag+Cl ^ 
and— ^ — y=J? 

If we denote the mtio of the equivalents of iodide of silver and iodiiiP' 
namely, — i~ ^> ^® ^ ^ equivalents of chloride of 

silver and chlorine, namely, ^'^q^^ ^7 A — 

B - aA 

From this value of y, we may readily calculate the quantity of pure 
iodine which is equivalent to a nnit of weight of the impure substauee. 
For the quantity of chlorine exerts the same oxidising action as the 

quantity of iodine ^ y. Hence, the chlorinated iodine A exerts the 

same oxidising action as the quantity of -pnre iodine denoted by 

A—y-^-^i and, therefore, the quantity of pure iodine a', which 

corresponds to the quantity a of the impure iodine contiiined in a 
degree of the burette, is given by the equation — 

r n ^ aA 



a = a + 



Of the iodine used in most of the following experiments, 1*4379 
grm. gave in one expernneiit 2*7498 grms. iodide and chloride of 
silver; in another, 1*745G irrm. iodine gave 3*3251 grms. iodide and 
chloride of silver. Substituting these values together with a = 0 0025 
in the last equation, we find for the quantity of pnre iodine in a degree 
of the burette, from the iirst experiment, 0 0025246 grui., and, fi^ora 
the second, 0 0025348; mean: « =00025387. 
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A simpler and better method of finding the value in pure iodine 
of a dep:ree of the burette, when the iodine used is imparCj will be 
given with the volumetric analysis of chromate of potash. 

If the standard iodnie-solution be used at a temperature different 
from that at which it was prepared, an error will be committed in 
consequence of the change of volume of the liquid which is measured. 
As, however, this variation for 10° C. of temperature does not amount 
to more than the quantity of iodine to be determined (which 

is at most 0'2 Or 0*3 gnn.) it may be safely ^glected with any 
variation of tempenttnre that may actually - occur, and the more so, 
as the atomic weights* of the substance to be determined .are gene- 
rally small in comparison with that of iodine. 

The measurement of this iodine-solutiottj which is perfectly stable, 
is best performed in a burette, the degrees of which correspond to 
0*5 cubic centimetre of liquid. To avoid any error in reading ansing 
from parallax, the instrument i-? loosely held between the thumb and 
forctinger^ and allowed to hang down, and the level of the liquid is 
rend off at the lower surface of the fluid meniscus, as soon as that 
siu tat e coincides with a horizontal Ime fixed at some distance. In 
this manner, the reading may be performed with certainty to -|^th of a 
degree, especially if the observer waits till the liquid adhering to the 
sides of the burette has run down snffieiently to make the level 
constant. 

Of the seeond test-Uqnid, the dilute sulphurous acid, it is best to 
prepare 20 or 30 litres at a time, so that the alteration in the amount 
of acid produced by the action of the air during the course of an 
experiment may he imperceptibly small. In such a fluid mixture, the 

decrease of sulphurous acid in a bottle half full of air, amounts, 
in 24 hours, to about 1 or 2 burette degrees, so that the diminution 
which occurs duniip: the three or four minutes occupied in an experi- 
ment does not ext ced , -,",^5 of a burette degree, or 0'00()2 milligramme 
of iodine, a quantity altogether inappreciable. To give the acid the 
proper degree of dilution, 20 or 30 litres of water are mixed with a 
small measure-glass- full of concentrated sulphurous acid ; the liquid 
shaken ; 200 burette degrees of it measured ofif ; and this portion 
tested^ after addition of starchy with the standard solution of iodine. 
If r degrees of this solution are required to. deoompose the acid^ and 
if the quantity of iodine a, contained in a burette degree, amounts to 
about 0*002 to 0*008 grm.^ then, m order to obtain the required 
degree of concentration, vis, about 0*03 sulphurous acid to 100 water, 

(48 \ 
— — 11 of con- 
centrated sulphurous from the small measuring bottle. 
If (~ — 1^ becomes negative, we may know that the assigned 
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measure has already been exceeded by the first addition of acid. The 
experiment must, therefore, be repeated with a smaller measure, or 
with less concent rat ed acid. As sulphurous acid oxidises by exposure 
to the air, the solution must be renewed every three or four days, 
which may be done without any troubloj as the quantity of suiphuroue 
aeid to be added to the water is known from the previous preparation. 
The solution should also be shaken up before bciing used. 

The third test-liquid used in the determinations is a solution of 
iodide of potassium containing about 1 grm. of the iodide to 10 cubic 
centimetres of water. With a little praetice, however, this solution 
may be dispensed with, a small pieee of solid iodide of potassium 
being added in each experiment. 

1. Determination of Iodine, — The weighed sample of iodine is 
dissolved in the solution of iodide of potassium contained in a capa- 
cious bealcer glass, about 4 or 5 cubic centimetres of the solution being 
taken to 01 gnn. of iodine. To the resulting brown solution^ as 
many measures of the standard solution of sulphurous acid (measoxed 
in a stoppered cylinder) are added, as are required to destroy the 
brown colour completely, the aeid which adheres to the sides of the 
cylinder being eaeh time rinsed into the beaker with distilled water, 
and the measuring vessel subsequently washed with the uormal sul- 
phurous acid solution. The next step is to determine the quantity of 
iodine x, by which the sulphurous acid has been partially decomposed. 
For this purpose it is necessary to determine the quantity of iodine 
required to decompose the sulphurous acid still present in excess. 
This is effected by ruldinii; 3 or 4 cubic centimetres of clear and veiy 
dilute starch solution, and then dropping in the standard solution of 
iodine till a blue colour begins to appear. If the quantity of iodine- 
solution required to })roduce this ctfect is measured by t' degrees of 
the burette, and the quantity of iodine in one degree is w, then the 
quantity required to deooayM>se the n measures of sulphurous acid 
added will be Further, if we detenmne, by means of the 

burette, the quantity of iodine at, required to decompose 1 measure of 
sulphurous acid, we shall obtain the equation ^+a^=na^, whence 
x= a(nt—f). If the weight of the sample of iodine be the quan- 
tity of iodine expressed as a percentage will be 

100 d 

and if — = 1, that is, if the quantity weighed out be exactly ICQ a, 

the equation becomes simply w^nt—i' : that is to say, the difference 
of the two measurements nt'-f gives at once the percentage of iodine 
in the sample. 
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0 grin, of chemically pure iodine mixed with 1*0400 grm. 
iodide of potassium^ and tested ui this manner, g^ive — 

»=5; ^=73-2; ^=520; 0=00025387. 

Quantities used* Tol. analysis. 

Iodine . . 43*41 43.37 

Iodide of potassium . 56*59 56*63 



100 00 100 00 

2. Deiermmaiion of Chlorine. — ^Chlorine decomposes a solution of 
iodide of potassium instantly and completely, even in the cold^ setting 
free an equivalent quantity of iodine. If this quantity be volume- 
trically determined in the manner jost deseribed, the quantity of 
chlorine will be given in the equation — 

= -y- a (n/— i'), 

or in percentages, if the quantity nsed in the experiment was A : 

. lUU CI , . 

100 CI 

If, again, ^ = — j a, the diiference of the two measurements 

nt—t, will give at once the quantity of chlorine in 100 parts. 

To give an idea of the great accuracy of this method^ we may adduce 
an example of tlic determination of the density of chlorine. A stream 
of chlorine gas evolved from h} {Irochloric acid and peroxide of man- 
ganese, washed with water and dned by passing over chloride of calcium, 
was made to pass tli rough a glass tube of the capacity of 91*005 cubic 
centimetres, drawn out at both ends, and connected with the gas- 
generating apparatus by means of a tube of vulcanised caoutchouc. 
As soon as the tube had assumed the constant temperature 21° C, 
and the air had been completely expelled by the chlorine^ the tube 
was tightly closed on the side next the generator by pressing the 
<»outchoue tube with the finger dose to the aperture ; and the other 
extremity, which remained open, dipped into a solution of iodide of 
potassium. Rapid absorption took place, the tube becoming com- 
pletely filled with tlie liquid, which was at the same time decomposed, 
with separation of iodine. This liquid gave by the volumetric method 
above described: ?? = 9; ^ = 44-7; ^ = 5*0; « = O-0O25887. From 
these elements it was found that the tube, which contaim d 91*005 
cubic centimetres of water at 4°C., contained 0*28191 grm. oi chlorine 
at 0*7457 met. bar. and 2*1 C. ; and this gives for the sp. gr. of 
chlorine^ 

Found. Galentated. 
2*4482 2*4489 
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3. Determination of Bromine. — A suKition of bromine may be 
readily estimated in the same iuauiicr as chlorine, the result being 
calculated by the formula— 

A8 commercial bromine always contains a little chlorine, which is very 
difficult to separate, the bromine used for testing the method was 
prepared froin \mvc bromide of potassium. For this purpose 0*2869 
grm. pure bichromate of potash was mixed with 2 or 3 grm. bromiilc 
of potassium, and distilled with concentrated hydrochloric acid from a 
small glass flask, and the bromine which passed over was received in 
a solution of iodide of potassium containing 0 9030 grm. of the 

iodide. As 1 at. K Cr2 liberates exactly 3 at. bromine, the bromine 
distilled off from the above mixture should weigh 0'4629 grm. The 
volumetric analysis gave the following results — - 

11=6; /»66*4; f^4A-4} ^=1*8659; aB0*OQ25387j 

* Used. Found. 

Iodide of potaaaium . 6611 66-20 
Bromine . . . 38-89 3380 



100 00 100 00 

4. DetermkuUion of Chlorine and Iodine iojether, — When a 
mixture or compound of x chlorine and y iodine is to be determined, 

it is best to measure out two equal volumes of the liquid which con- 
tains them. One of these measures is mixed with sulphurous acid» 
till it loses its colour, and then precipitated with nitrate of silver. 
Let the weight of the precipitate of bromide and iodide of silver, 
collected on a filter after digestion for some time with dilute nitric acid» 
be A. The quantity of iodine a {nt — t') equivalent to the chlorine and 
iodine together in the second measure is then determined by the 
method above given for bromine. These experiments give the fol- 
lowing equations of condition — 

Ag + Cl Ag+I 



whence : 



I 



■f Ag+I 



I a [nt — t') 

C 

CI 



Ag + Cl Ag + I 
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This method becomes in;i])i)licable when the liquid contains hvflro- 
chloric acid and other compounds of chloriut*. But as this condition 
is rarely fulfilled in practice, it m ^cuc.mUy better to determine the 
iodine in one portion ot* the liquid as ioilide of palladium, ff the 
weight of the palladium obtained by igniting the precipitated iodult; 
of palladittm be ir, the first of the two equations of condition takes 

theform^ ^^^tfi whence 



An analy8i|r of a aample of protoehloride of iodine prepared with 
aqna-regia, gave — 

ir=0-1156; /=241-6; /'=i31-4; »=1; fl = 00050. 

Calculi^ted. - Found. 
Iodine . . . . 21-85 21-85 
Chlorine . . . 78 ]r> 7815 

10000 " 100 00 



5. Determination of Chlorine and Bt omine together. — To estimate 
the quantity of chlorine contained in a sample of bromine, a quantity 
A of the bromine thoroughly dried is dissolved in solution of iodide 
of potassium, and the quantity of iodine, a (nt^f), thereby sepa- 
rated, determined as above. The equations of condition^ which form 
the basis of the ealcnlation^ and in which chlorine is denoted by 
and bromine by are — 

,r + y = A 
^« + ^ a{iU-t') 

whence we find 

— m — 

CI Br 

To test this method, 01 148 grm. of bromine free from iodine and 
dried on chloride of calcium, was weighed in a glass bulb, converted 
by sulphurous acid into hydrobromic acid, and precipitated by nitrate 
of silver. The resultinir chloride and bromide of silver weighed 
0-.2826 grm. Putting 01 11 8 = .^' and (V'i 836-7?', the quantity of 
chlorine in the sample exammcd is found from the equations — 

VOL. VIII. — NO. XXXI, Q 
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therefore 



j?+y = A'. 
Ag-fBr Ag + Cl _ ^ 



Ag+Br i\i^--Cl 
Br CI. 

0 0948 grni. of the same bromine dissolved in iodide of potassium, 
gave by voluini ti ie analysis — 

A^0'0^4»} ^=80*5; ^=17*3; a=000257& 

Weighed analysis. Vol. analysis, 

liroiiiine . . . 93-42 93-.'M 
Chlorine . . . 658 606 



100-00 100-00 

6. Deiermination of Chlorites and HypochhrUes, — solution of 
the salt is mixed with solution of iodide of potassium, and hydro^ 
chloric acid added till a slight acid reaction is produced. By means 
of the quantity of iodine a {ni—f) separated in the solution, and 
determined by the vohimetric method, the wcigrht of chlornns aeid a:, 
or of hypoelilorous acid a?', is found from the following- equations, in 
which A denotes the weight of the salt or mixture baits employed : 

100 ci . ^ 

, _ 300 ci ; ; 

The method was tested upon a nuxture of caustic potash and 
hypochlorite of potash. To obtain a perfectly definite quantity of the 
latter, 0*8256 grammes of pare bichromate of potash was boiled with 
fuming hydrochloric acid, and the chlorine, which passed over with 
the vapours of hydrochloric acid, conducted into a solution of 4 grammes 

. of caustic potash. Now since 2 at. K Crj eliminate under these cir- 
cumstances exactly 3 at. CI, the potash-solution must absorb 
0*1427 grammes of that substance. The volumetric analysis gave 
n=4; /=83-6; /^=8; a = 0-002578, whidi corresponds with the 
following composition : 
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Uidd. Vol. analysis. 

Aqueous potash .... 96*55 96*52 
Hypochbrite of potash . • 3*45 3*48 

10000 100-00 

This mpthod m peculiarly well adapted to the technical estimation 
of chionde ot lime, if we take a solution of that substance con- 
taming of dry chloride of lime, the differenee of the two 

measurements {nt — t') gives directly the bleaching power of the 
product in per centages of chlorine. 

7. Determinatio7i of Sulphurous Acid and Sulphuretted Hydrogen. 
— It has already been observed (p. 219), that sulphurous acid (and 

-we may add su^huretted hydrogen) cannot be exactly estimated by 
means of iodine, if the quantity of it contained in an aqueous solution 
exceeds 0*04 per cent. If, therefore, a more concentrated add is to 
be examined, it must be diluted with boiled water till the total volume 
P has attained the required concentration. From this solution, |i 
cubic centimetres are then measured off, starch added, and the quan- 
tity of iodine a t determined which is required for the complete de- 
composition of the sulphurous acid. The quantity of anliydrous sul- 
phurous acid contained in the volume P of the liquid is then given by 
the following equation — 

PS , 

w = 7— at. 

The, estimation of sulphuretted hydrogen is made in exactly the 
same manner, by means of the corresponding formula — 

, PH . 
pi 

But the great facility with which sulphuretted hydrogen decom- 
poses often renders this latter estimation very inexact. 

A determination of the density of sulphurous acid gaa made in a 
manner similar to that described for chlorine (p. 22«J), — excepting that 
the tube containing the gas dipped into boiled water, instead of a 
solution of iodide of potassium, — gave the following residts : — 

Volume of sulphurous acid gas at 1*1^ C, and 0*7507 met. bar.ss 

90*699 cub. cent. 

P=1000; ^j=sl94*0j /= 76-95; a=O*O025387. 

These numbers give for the density of the gas 2*190 ; the calculated 

density is 2'2n, 

8. Estimaiion of Chromates. — When a chromate, e. y. bichromate 
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of potash, is boiled with excess of fuming hydrochloric acid, every 
2 at. chromic aeid elimiiiate 8 ^i, chlorine. The decomposition is 
vapid and complete. The 3 at. chlorine passed into a solution of 
tociide of potassium set free an equal number of atoms of iodine. 
If, therefore, we determine the quantity of a (ni^f) obtained by 
using a known weight A of bichromate of ])ohisli, the quantity of 
chromic acid x contained in a quantity A of salt is found from the 
equation — 



s = 



or in 100 parts : 



200 Cr 

If again A = — — a, — i,e, if the sample taken weighs exactly 

this quantity, then the dilTerenee of the two measurements (nt^t) 
gives directly the percentage of chromic acid. Similarly for 

(K 4" 2 (Jr \ * 
— \a, this difference would give the per-centagc of 

(Pb + Cr \ 
\a, the 

per-centage of pure chromate of lead in these respective salts. 

The analysis is made by introducing a wciirhed (juantity of the 
chromate into a small flask of the capacity of 8() to 10 cubic centi- 
metres, filled about two-thirds with fuming hydrochloric acid, and 
having a gas-delivery tube adapted to the neck by means of a tube of 
vulcanised caoutchouc. Into the open extremity of this tube is 
inserted a small glass bulb with a narrow neck^ which serves as a 
valve, and the tube is inserted into the neck of an inverted retort of 
the capacity of 160 cubic centimetres, and containing a solution of 
iodide of potassium. The middle of the neck of the retort is blown 
out into a bulb to reedve any liquid that may be thrown up by the 
disengap:ement of gas. Instead of the glass bulb above mentioned, an 
excellent valve may be made by tying: ^ piece of vulcanised caoutchouc 
tightly over the open end of the tube, and cuttimr a small slit in it, 
with a sharp, WTt penknife. This slit opens when pressed from 
within, but closes ti*rhtly when })r« s.sc d in the opj)0:^itc directiou. 
The liquid in tlu: llask is now boiknl for three or four minutes, by 
which time the whole of the chlorine is expelleil^ and libcniles an 
equivalent quantity of iodine^ which is estimated in the ordinary way. 

0*7116 grm. pure bichromate of potash heated to the melting 
point gave off 0*0016 grm. water; and 1*0280 grm. reduced with 
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hydrochloric acid, and precipitated by continued digestion with am- 
monia, yielded 0 5327 grm. of ignited sesquioxide of cliromium. 

The volumetric analysis gave — 

A^(ym9i «=8; i=B; <'=81-6f «=0-0025887; 

and in another experiment — 

ii=0-2943; ji«8; f =108-7; i'sieO; aa=00025887, 

* * 

This gives — 

Weighed aual^ais. Volumetric analysis. 

I. II. 

Chromic acid . , 08 18 68-32 G7 I'l 

Potash . . . , :U-60 31-47 31-83 

Water .... 0 22 0*22 0-22 



100 00 100 00 100 00 

Another sample, composed of 0*4632 gi m. cbromate of potash dried 
at 150^ C, and 1'27 grm. sulphate of potash, gave — 

A=l-7332; /=101-7; /' = 38-2; n=o ; a=0 0025387. 

Taken. VoL analysii, 

Chromate of potash . :2frr2 20-91 
Sulphate of potash . . 73 28 73*09 

100 00 100 00 

The volumetric analysis of pure bichromate of potasli gives, as above 
observed (p. IZl), the simplest method of determining the value of a, 
or the quantity of pure iodine corresponding to the weight of impure 
iodine contained in a degree of the burette. This value is obtuned 
from the equation — 

a 3=: 

(k+2Cr) (n/-0 

The action of concentrated hydrochloric acid on chromates often 
gives rise to the formation of traces of volatile chi-omate of terchloride 

of chromium, Ci-Cl.j • iiCr03. This, however, does not aifect the 
result of the analysis, inasmuch as the quantities of chlorine, chromic 
acid, and terchloride of chromium, ol}t;uiicd from a given weight of 
a chromate, eliminate the same quantity of iodine. 

9. Estimation of Chhrates. — The action of hot concentrated 
hydrochloric acid un chlorates is well known to be attended wuh a 
reduction of the chloric acid. The reaction, which is not attended 
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with auy cvolutiou of o&ygeu^ may bt; exprii&sed by one of the foUowiug 
formula&— 

CIO5 ( f}^ CIO, . 3C10 CIO5 L 

HCl 2HC1 UuO (sHO. 

4HCI 5HC1 i5H0 

It is impossible to determine by theory wliich of these reactions 
actually takes place, or which of tlieni may occur simultaneously. 
But this uncertainty is of no importancCj for, whatever may be the 
reaction which takes place, when the products are brought in contact 
with the iodide of potassium, 6 at. iodine are set free for each atom of 

hydrochloric acid. Coasequently, x parts of a chlorate R CI decom- 

6 I 

posed by hydrochloric acid liberate — —:,sc. This iodine a[ni—i') 

H CI 

estimated by the volumetric method^ gives for the value of je — 



Similarly the per-centage of chloric acid contiiiied ia • qoanti^ 
^ of a chlorate is detenuined by the equation— 



^_ 100 CI 



100 CI 

and if ^ be taken = — — a, the difference a (n^— 0 S^^^ 

immediately the per-centage of chloric acid. 

An experiment witli pure chlorate of potash gave — 

-4=00889; »=3; /=74ilj /'=7-2; a=0002578. 

Calculated. Found. 
Chloric acid . . 61 57 61-83 
Potash . . ' . 38-43 3817 



10000 10000 

10. EaiimatUm of the Perasndei qfLead, Manganege, Nickel j 
CobaU^ ke» — ^The peroeatage of oxygen in peroxide of k»d is given by 
the formula — 

a = 100 J^a(«^-0 - 
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A sample of the peroxide which waa ^jrepared by boiling red lead 
with acetic acidj aud yielded by ignition in a stn^am of dry air^ 
0*004 gnxi*w8ter^ and 0*043 gnn. oxygen^ gave by volumetric analysis 
onO*7402grm., »s=5; ^=58*8 j <'=9'8; a=0*002578. Heno^ 

Calculatod. Weighed aiialysi*. Vol. analysiB. 

Lead . . 8G12 87-23 86 95 

Oxygen . 13-31 12-20 12*48 

Water . 0^57 0-67 0-57 



10000 10000 10000 

The jHu -ccntiige of peroxide of manganese in a dample oi commefcial 
black oidde A is given by the formula — 

_ 100 Mn . ^ 

0*4839 gpm. tnanganaso-nianganic oxide, obtained by igniting pure 
carbonate of inaugancae, gave— 

-4=0*4839; w=3; /=78*3; ^=16*4; 0=0*0025387. 
A seoood analysis of the same product gave — 

^=0 3725; «=3 ; / = 75*7; /' = 59 4; a = 00025387. 

CUeolftted. Volumetric analysis. 

laf. MnOs . . 37*98' 39*37 39^25 

2at. MnO . . 62*02 60*63 60*76 



10000 10000 10000 

It would appear fruiu these two experiments that the degree of oxi- 
dation which manganese acquires by the ignition of its oxides does 
not agree exactly with the formula usually assigned to it. If this is 
the ease^ the error thence arising in estimations of manganese may be 
easily corrected by a volumetric analysis of the ignited precipitate. 

A pyrolusite from Bohemia^ which> according to a weighed analysas, 
contained 0*32 percent, silica, 0*08 per cent, ferric oxide^ and 0*0 per 
cent, water^ gave — 

^=0*3128; 11=5; /=79.3; ^^44.0; a=0*0026387. 

Pcroxidi^ of manganese ... . . 98*25 

Sesquioxidc of iron .... 0*08 

Silica ....... 0'32 • 

Water 0*50 

99*15 
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In prescucc of lime, m.iguesia, oxide of zinc, aud similar strong bases, 
the oxides of manganese yield, by ignition in the air, not MnO • MnoOa, 

but^ when lime or inagneaia is present, MgO 1 ^ 

nesia is in excesB, MgO • Mnfi^, If, therefore^ we wish to determine^ 
not merely the quantity of separable oxygen in the peroxides of man- 
ganese, but likewise the quantity of metdlie manganese, this eircum- 

stance must be taken into consideration. 

11. Estimation of Iodic, Vanadic, Selenic, Manganic, Ferric , 
Acid, Ozone, &c. — As all these and many other volumetric determi- 
nations may be made by one and the same method, and the corre- 
S];0!uliiif2; equation of condition is easily deduced from the principles 
above explained, it will \n\ sufficient to give a single example, viz, that 
of the determination oi iodic acid. 

When iodic acid, cither free or combined witii a base, is distilled 
with excess of faming hydrochloric acid, each atom of iodic acid elimi- 
nates 4 atoms of chlorine, while 1 atom of protoehloride of iodine, 
remains in the liquid. The percentage of iodic acid in a mixture of 
salts whose weight is ^,18 therefore determined according to the pro- 
cess described for the estimation of chlorine by means of the 
equations — 

100 (R + lj , , ^ 

A mixture of 0*5321 chloride of calcium with 0*2?55 iodate of 

baryta gave — 

»=3; /=85-5; ^ = 31-4; a=0 002578. • 



Used. Vol, aiudyiis. 

Chloride of calcium . 65*53 65*89 
Iodate of baryta . . 34*47 84*11 



lOO-OO 10000 



12. Vohmetric Separation qf Cerium and Lanthanum* — ^These 
metals are precipitated together as oxides, the precipitate dissolved in 
strong sulphuric acid^ and the soiutiou precipitated by potash. The 
precipitate, consisting of the hydrated protoxides of the two metals, is 
suspended in a strong solution of potash, a stream of chlorine passed 
through the liquid, and the precipitate carefully washed with cold 
water. The j)recipitate consisting of eeroso-ceric oxide is treated 
while still moist with fuming hydrochloric acid (in the ilask above 
described, p. 228), in which it dissolves with brown colour. On 
heating the mixture, each atom of ceroso-cerie oxide eliminates 1 atom 
chlorine, which separates 1 atom iodine from the iodide of potasttom 
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in the retort. If this quantity of iodine is a [at — then the quan- 
tity oi the ccroso-ceric oxide contained in the precipitate is — 

^ 3Ce+40 . ] . . 
gl — J a{nt — t] 

OFy expressed as cerous Oxide — 

v 3^e . . 

A mixture of cerous and Imthinous oxides carefully puriticd from 
all other uietals, was treated seven times with potash and chlorine as 
abovcj and the yellow precipitate dried up to a moist jelly. An inde- 
finite quantity of this precipitate gave hy volnmetric analysis — 

«=2 3 <'=20i; / = JUGy; a=0 0025387. 

The Bolvtion of eerous oxide remuning in the flask gave by preci- 
pitation with oxalate of ammonia after neutralisation, 1*2127 grm. 
oxalate of cerium : 0'5275 grm. of this precipitate humed with oxide 
of copper gave 0*2073 <^n\\. carbonic acid and 0'0460 water* Assuming 
that the salt is neutral^ the quantity of oxygen in the cerous oxide 
ninst be one-third of that in the oxalic acid, and, therefore, the com- 
position of cerouB oxide must be — 

Cerium .... 87*918 
Oxygen .... 12*082 



100-000 

Hence the atomic weight of cerium must be 727*7 (0=100) or 
58 22 (Hs=l). Assuming this to be correct, we obtain — 

Calculation. Analvsla. 

1 at, cerous oxide . • 59*45 59*13 

1 at. oxalic acid , . 83- 17 82 15 
. 1 at. water . . . 8-08 872 



10000 10000 

According to these numbers, the cerous oxide in the entire quantity 
of oxalate 1*2137, must contain 0*0866 oxygen. Before the reduc- 
tion with hydrochloric acid, the cerium was associated with another 
portion of oxygen, which, by menns of the above formula and volu-^ 
metric data, is found to be 0 0296. Now, 0 0866 ; 0 0296 : : 3 : L 
Thus ; 

i'ound. Calculated. 

Oxygen m cerous oxide . . . 0*0866 0*0872 
Excess of oxygen in ceroso-ceric oxide 0*0296 0*0291 
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Hence we may condttde, that hydrated oeroos oxide^ when treated 
with ehlorine in a solution of caustic potash^ ia couYerted into a higher 
oxide of the form CeO • Ce^O,, -and that the behaviour of this latter 
oxide when lu atcd with hydrochloric acid, may be applied to the volu- 
metric estimation of cerium, even in presenceof lanthanum. It remains, 
howeverj to be determined whether ccrous oxide in presence of Ian* 
thanous oxide may not be converted by hypochlorous add into 
LaO • CcsO,. 

Besides the preceding and a great number of other bodies which 
give rise to a separation of free chlorine, the volumetric method above 
described may likewise be applied to the estimation of those substances 
which are easily and completely raised by chlorine to a higher degree 
of oxidation. These substances are heated with fuming hydroehloric 
acid and a weighed quantity of pure bichromate of potadij the evolved 
chlorine passed into a solution of iodide of potassium, and the sepa- 
rated iodine estimated as above. The quantity thus separated, vis., 

a (ni=t') is equal to the quantity of iodine , equivalent to 

kCrg 

the chromate of potash used, minus the quantity i, equivalent to the 
protoxide employed. The latter is therefore — 

K+2Cr ^ 

Hence the weight of the i^ubstauce itself may be easily calculated, 

as in the following examples. 

13. Est 'unation of Ferrous Oxide alone and in conjunction with 
Ferric Oxide. — The quantity oi ferrous oxide /; ma sample of iron ore, 
&c., may be found from the following considerations : i denotes the 
quantity of iodine which the ferrous oxide subjected to volumetric ex- 
amination requires in order to convert it into ferric oxide. Now this 

quantity of iodine is to the ferrous oxide present as I : 2Fc. Hence, 
substituting for i its value above given, we find for the quantity of 
ferrous oxide iu the compound examined— 

/IX 6fe 2Fe . , 

K+2Gr * 
the corresponding quantity of iron is 

/o. ' OFc 

(^) « = -: —P 

K+2Cr 



^^^^ it y\ 
—J- a (a/ 0 
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aud the cquivaleut quantity of ferric oxide — 

(8) e-^^^P - ^uint^n- 
K+iCt 

* 

The formnk (1) is true only bo long asthe equation of iadication 

I 31' 

• < is satisfied. This is the case when uue or more 

2Fe k + 2Cr 

parts by weii^ht of blchroniatL' of potash are used for every 1 part by 
weight of the iion-c<jiii])()uijd. The equations (2) and (3) are of 
course subject to corresponding limitations. 

To estiuiate ferrous oxide, either by itself or in conjunction with 
fenic oxide, the flask (p. 228) is two-thirds fiOed with faming hydro- 
chlocic acid, and the air in the upper part expelled by carbonic Aid 
evolved by throwing a few grains of carbonate of soda into the acid* 
When all the air has thus been expelled, the ehromate of potash p 
and the substance A, weighed in a small open glass tube» are thrown 
into the acid, the gas-delivery tube put on, and the process conducted 
as for tlie estimation of chromates. 

Magnetic iron ore from the Tyrol, crystallised in beautiful octohe- 
dronsy gave by this method^ after thorough drying — 

a =0 0025587. 

CUeohHoa. AmmIjkb, 
latFe^O, . . . 68*97 68*96 
1 at. FeO . 81-03 31*04 



10000 10000 

Todeterniine metallic iron or ferric oxide, the siibstaiice is dissolved 
in hydruLblol ic acid, and the sesquioxide of iron completely reduced 
to protoxide by boiling with sulphurous acid, or better with cncniically 
pure zinc. The ferrous solution is then treated with hydrochioric 
acid and bichromate of potash as above. 

0'6608 grm. of fine bright harpsichord-wire was dissolved in aqua 
regis : the silica removed by evaporation and re-solution in acid, and 
the ferric oxide precipitated by ammonia ; it weighed after ignition 
0-7977 grm. 

0*2087 grm. of the same wire gave by the volumetric method — 
^«0-2087; /=684; f^lVO-, a=0-0025387. 
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236 BUNSEN ON A. OENEH/LL M ETOOO OF VOLUMETRIC ANALYSIS. 

Quantittet used. Volumeiric analjsia. 

Iron . . . . 99*66 99*62 
Carbon and silicum . 0*34 0*88 



100*00 100*00 

14. Estimation of Jnemous Acid and its Salts. — ^If A be the 
weight of the substance containing the araenions.'acidy and j9 the 
quantity of bichromate of potash acid, the percentage of arsenioos 
add is given by the equation — 

100 r 3A8 As . ^ n 

■-2(K+2Cr) -J 

The quantity of iodine consumed by the arsenioaa add ^ in the 

substance A is — a?, and the iodine set free by |i is 

As K+2Cr 

The wdght of the arsenical substance mast therefore be so propor- 
tioned to the bichromate of potash that the equation of condition, 

2 1 31 

X < — p, may be satisfied: that is to say, that there 

As k + 2Cr 

may always be more than 0'998 parts of bichromate of potash to 
1 part of the arsenical substance. 

0*2615 grm. of pure arseniouB aoid mixed with 0*5274 grm. gyp- 
sum, and treated as above with 0*4384 grm. bichromate of potosfa, 
gave — 

-4=0-7889; j?=04334; n=3; / = 7i>b; ^'=664; 

a =00025387. 

Qnantitu used. Yolumetrlc analjos* 
Arsenious add . . 33*15 33* 14 

Gypsum . . . 66*86 66 86 

10000 100 00 
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« 

Bcaewrclies on ^rxywtn to tlic ifaMcnt staEte.* 
By A. HonzeM. 

Wden peroxide of barium is acted upon at ordinary temj^oratures by 
monoliydmted sulphuric acid, the oxygca evolved posscbscs very active 
oxidising properties. A simple apparatus for the purpose consists of 
a tabulated flask, to the narrower neck of which is adapted a tube to 
convey the gas into a jar standing over water. The sulphuric acid 
being first poured into the flask, the peroxide of barium is added to 
it in small fragments, and the neck quickly closed with a cork. The 
disengagement of gas soon begins, and is more ra])id as the acid 
mixture becomes more f^trongiy heated. It is thert tore sometimes 
necessary to accelerate the action by immersing the flask in a water- 
bath ; — at other times, on the contrary, to moderate it by the use of 
cold water. 

Nascent oxyg:cn is a colourless gas having: a powerful odour; it 
must be respired with caution, for if introduced into the system in 
large quantity, it gives rise to nausea, which may be followed by 
vouiitiug. Its odour also, which at first is by no means unpleasant, 
becomes insupportable after smelling it iVequently : its taste resembles 
that of the lobster. 

When heated to 75^ C. (168^ F.), or exposed to the sun^s rays, it 
loses all its active properties. In presence of water, and at ordinary 
temperatures, it oxidises most of the metals, — even silver, — peroxidises 
metallic protoxides, and iuimediately transforms arsenious into arsenic 
acid, &c. The alkalies (potash, soda, lime, baryta), and the stronger 
acids (stilphuric, phosphoric, nitric), act powerfully on it. 

Ammonia in contact with nascent oxyj^cn undergoes a true com- 
bustion, the product of which is a nitrous compound : on plnngmg a 
glass rod, dipped in ammonia, into a jar of the odoriferous oxygen, 
the vessel is immediately filled with white fumes of nitrate of 
ammonia. 

Phosphurettcd hydrogen of the non-spontancously inflammable 
variety, which is not acted upon at 20° C. (58° F.) by ordinary 
oxygen, bums with emission of light in the odoriferous gas. 

Lieistly, hydrochloric acid, dissolved In water, is completely decom- 
posed by nascent oxygen ; the hydrogen is burned, and the liberated 
chlorine dissolves gold-leaf immersed in the modified acid. 

Nascent oxygen is, therefore, a cblorinising agent) in the same 
manner as chlorine is an oxidising agent : it is, in fact, to this 
remarkable power of combustion in nascent oxygen that the metallic 
peroxides owe their faculty of eliuiiuating chlorine under the influence 
of hydrochloric acid. 

* Compr. rend. zl. 947. 
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238 BOUEEAU ON OX¥OK^f IN THE NASCENT STATE. 

The odoriferous gas acts still more rapidly on iodide of potassium, 
liberating the iodine; it decolourises spuiitaneonsly the tinctures of 
litmus, cochineal, cauipeachy wood, sulphate of indigo, t^c., exkibiting 
a bleachiug power equal to that ei dilorine itself. Poroot bodies 
absorb naseeot oxygen^ and modifr it in a remarkable manner; for 
when the gas is slowly passed through a glass tube filled with 
asbestos, platinam-black, lint, carded cotton, shreds of flannel, &C| its 
odour and oxidising properties are completely destroyed* 

The following table gives a summary of the differences between 
ordinary and naaeent oxygen : — 

Froprrtics of ordinary OTjfgen in the frf>' Properties of nascent oxygen in the fret 
ttate. and at the i*magraiure of Ib^ C. eiale, and ai the temperaiun l^'' C. 

(«fp.) (eoT.) 

Colourless gas, inodorous and tasteletis. Colouricsa gas, hATUig a rery jiowerful 

odour, and the ta«te of lobitiBn. 

Hm no u/kfii Ml Hue litnoe. Bapidlj deooJoumee Une litiiiiis. 

Does not osidne tUvwr* Oxidiees lUver. * 



Has no aetion on emmenie. Burns ammonMi ^Mmtaneouslj, andtnoi* 

fiams it into nitrate. 

Haa no 1011011 on phoBphuxettadhydnigen. Instantly burns phosplmretfedliydRigeB, 

with rmi-ision of light. 

Does not dooompose iodide of potassium. Aots rapidly on iodide of potassium, set- 

tjag the iodine £ree. 



Haa no action on hydroohlorie add. Deoomi^sea hjdroddoric add, setting tha 

cblotme fiee. 

Has ft feeble oxidiaing action. Is a powerfti} ondiaing end eUorininV 

ngent. 

Very stable at all tamperatorea. Stable at 15° C, but destroyed to«ard« 

75^ 

Peroxide of barium is not the only body which is capable of yielding 
active oxygen. Oxygen in .the combined state possesses^ indeed, the 
intensified power wluch distinguishes free oxygen in the nascent staft^ 
and which it ceases to exhibit when completely isolated, because the 
temperature at which it is usually evolved from its combinations is 
equal or superior to that at which active oxygen passea into the 
ordinary state. 

[It appears from the experiments of Dr. Andrews, lately com- 
municated to the Royal Society,* that ozone, evolved by the electro- 
lysis ot water, and stated by Baumertf and others to be a peroxide 
of hydrogen, is nothing but active oxygen. Andrews attributes the 
results obtained by these chemists to the presence of a small quantity 
of carbuuic acid, which always accompanies electrolytic oxygen, and 

♦ Proc. Boy. Soc yii. 475. f Chem. Boc. Qu. J. vi. 169. 
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i& difficult to remove. He also contirma the statement of Fremy 
and Becquerel, that uzone is fomied by the Jiction of the electric 
spark on perfectly pure and diy oxygen ; and shows that ozone, how- 
oirer prepared, has always the same properties, and is not a compound 
body, bat oxygeu in an altered or aUotropic^oondition. — Ed.] 



On Aliimliifiim.'* 

By H. Mtc.riairc Devllle. 

At.t^mtntt^m was discovered, in 1827, by \Voh1er,t who obtained it 
by reducing the chloride with potassium in the form of a grey powder ; 
and afterwards showed^ that by the same method the metal may be 
obtained in fused p:lobu]cs. He described it as a tin-wiiite, perfectly 
malleable metal, whieh does not tarnish by exposure to the air; melts 
in tbe blowpipe flame; has a density of 2 5, increasing by hammer- 
ing to 2*67 ; not decomposing water at ordinary temperatures, but 
erolidDg hydrogen from it slowly at lOOP C. 

iDeville baa lately obtained the metal in mnch larger quantities^ 
and has studied its properties more minutely. He prepares it by 
two methods : — 1, by reducing the chloride of aluminium with 
sodium ; 2, by reducing the double chloride of aluminium and sodium 
by electrolysis. 

To prepare the chloride of aluminium, Deville mixes ignited 
alumina with charcoal and oil, to the consistence of a paste; heats the 
mixture m a crucible; introduces the pulverised mass into a tubulated 
earthen retort, having a short neck to which a bell-shaped re((i\ti is 
adapted; heats the retort to dull redness; and then passes chlorine 
gas into it: chloride of aluminium then passes over after a short 
time. 

To decompose the chloride of aluminium with sodium^§ 200 or 300 
grammes of the chloride are placed in a wide glass tube between two 
plugs of asbestos; pure dry hydrogen passed dirough the tube; and 
the chloride of aluminium heated (the stream of hydrogen being 
con tinned) to drive out hydrodiloric acid, chloride of sulphur^ and 
chloride of silicium, which are formed at the same time. A number 
of porcelain boato^ each containing a few grammes of sodium dried 
between bibulous paper> are then introduced into the tube ; and the 

* Aim. Cli. Phjs. [3], iliii. 5. 
+ Pogg. Ann. xi. 146. 

X Ann. Ch. Pharm. liii. 422. 

§ For the preparation of sodium, Pevilie rocouunends a mixture of 717 parts 
dry carbonate of soda, 176 cbarooal, and 106 ehalk, — the latter tor the purpose of 
keeping Iho mixture during the heating in a pasty condition, and tu condense the 
«odiiun in a small receiver, a» recommended by Maresca aud Donny (Ann. Cb* 
VhjB. [3], XXXV. 147). 
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tube is heated till the sodium melts and the choridc of aluitiiuiuui 
volatilises in the atmosphere of hydrogen, and, coming in contact 
with the sodinm^ is thereby decoin posted. As soon as all the sodium 
has disappeared, and the resalting chloride of sodium has taken np 
chloride of alnminium to saturation, the porcelain boats are with* 
drawn from the glass tube, and introduced into a wide porcelain tube, 
in which they are heated in a stream of pure hydrogenr till the dooble 
chloride of sodium and aluminium volatilises and condenses in tlie 
receiver. The aluminium which remains behind, aggregated in one 
or two masses, is washed out m itli a little water, to remove small 
quantities of the double salt and ol brown silicium (produced by the 
action of sodium and aluminium on the silica in the porcelain). To 
unite the separate globules of aluminium into one, a" quantity of 
chloride of aluminium and sodium is then fused in a poreelain 
crucible ; thealuniuuum added to it as soon as the evolution of hydro- 
chloric acid (proceeding from adhering moisture) ceases; the heat 
increased till the aluminium fuses together; the excess of the double 
chloride poured off after the metal has solidified by cooling; and the 
aluminium kept in a state of fusion in a covered porcelain cmcible, till 
the adhering double chloride is completely volatilised. A globule 
of very pure aluminium is then found at the bottom of the cradble, 
coated with a thin pellicle of alumina -proceeding from the partial 
decomposition of the flux. 

Aluminium may also be reduced from the chloride by means of 
vapour of sodium. For this purpose, the sodium disengat^ed by 
heatinir a mixture of carbonate of soda, charcoal, and chalk, is made 
to pa.ss nito a large earthen crucibh^ bymeaus of an iron tube pas<in2: 
from the bottle eoutaiuing; the mixture tlironsh a hole in the ^^ 1" < ' 
the crucible. The oxide of carbon, which hisL passes into the crucible, 
• burns at the bottom, heats and dries it; afterwards the vapour of 
sodium passes over; and, as soon as the flame of that metal becomes 
visible, chloride of alnminium is thrown into the crucible in smaU 
pieces from time to time, and is there reduced. At the end of the 
operation the crucible is broken, and the saliue mass, composed 
of chloride of sodium, small globules of aluminium, and charcoal 
impregnated with soda, is digested in water if add, in dilute nitric 
acid if alkaline, to dissolve out the saline matters. The several 
globules of aluminium are then fused into one in the manner already 
described. The autlior has not yet perfected this latter method; 
but it appears to promise very good results, yielding a considerable 
quantity of very pure aluunoiuin even from very impure chloride.* 

Electrolytic j)roccHti. — The double chloride of aluminium and 

* From a pajK-r rrconflv iMililislicd Ij}' IT. T\o^r (Tofz^r. Ann. xcvi. I.'j2), it appears 
that nhiminhim may be much more advantageously obtained by tlio action of sodium 
ou Crtjoliie, vrluch is a naiire fluoride of alummiura and, sodium. 
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sodium, prepared by fusing in a porcelain crucible at 200° C. a 
uiixlLiic of 2 parts chloride of aluminium and 1 part dry and 
pulverised chloride of sodium, is introduced into a heated poroelaui 
eracible, in the cover of which are two apertnres^-^ae near the 
"edge of the cmcihle, to admit a broad platinum plate, which forms 
the negative pole of the battery ; and the other in the middle, to admit 
a poroos cylindrical cell, likewise tilled with the fused double chloride, 
in which is immersed a piece of dense charcoal, serving as the positive 
pole. On passing the current of a few galvanic elements through 
this arrangement, the aluminium separates, together with chloride of 
sodium, on the platinum plate, which most be taken out from time 
to time, quickly freed, when cold, from the deposit wliirh has formed 
upon it, and again immersed: pieces of dry chloride of sodium must 
be dropped into the porous cell from time to time, to compensate for 
the quantity which passes to the negative pole. When the several 
deposits removed from the platiuum plate are collected together, and 
fused in a crucible, and the fused mass treated with water, diloride 
of sodium dissolves, and a grey metallic powder remains, which, by 
repeated fusion with the chloride of aluminium and sodium, may be 
united into bright metallic masses.* 

ProjiertUfS of Alaminmni, — Pure aluminium is white, with a faint 
bluish iridescence : when recently fused, it is soft, like pure silier, and 
has a density of 2*56 1 but, after hammering or rolling, it is as hard as 
iron, and has a density of 2 It conducts electricity eight times 

as well as iron, and is slightly magnetic. Its melting pomt is between 
that of zinc and that of silver; when soliditied from fusion, and also 
when reduced by electrolysis, it exhibits crystalline forms (ap[)arently 
regular octohedrons). It does not oxidise ui the air, even at a strong 
red heat, neither does it decompose water, excepting at the strongest 
red heat, — and even then but slowly. It does not dissolve in nitric 
acid, either dilute or concentrated, at ordinary temperatures, and bui 
very slowly in boiling nitric acid; dilute sulphuric acid scarcely 
attacks it at ordinary temperatures, even after a long time ; hydro- 
chloric acid, of any degree of concentration, dissolves it readily, even 
at low temperatures, with evolution of hydrogen. Sulphuretted 
hydrogen has no action upon it ; neither is it attacked by the fused 
hydrates of tlie alkalies. It does not combine with mercury ; and, 
when fused with lead, takes up only traces of that nietal. With 
copper it unites in various proportions, forminp: light, very hard, and 
white allovs ; and combines also with silver and iron. The aluminium 
obtained by Dcville in the manner above described diiiers in 

• Bun^L'ij (Pogg. Anu. xcil. niS) 1ms ubtamcd aluiiiiiiiuiu in coinpaot nia^bf.s h\ 
a similar j»ruco89, — tlie same, in fact, that he hud previously applied to tho reduction 
of magtiesium (Aim. Oh. riiai-m. \x%x\x. 137). 

VOL. VIII. — NO. XXXI. E 



some respects from Wohlci's aluminium, — chiefly in being less 
fusible, and in not decomposing water. Deville attributes the 
inferior funbility of Wohler's ainmininm to the preaence of 
platinum (proceeding from tbe platinum tabe which Wohler used 
to effect the deeompoaition] ; and its power of deeompoabg water 
to the presence of poUseinm or of undeoompoaed ehloride of 
aluminium. 

Beville did not succeed in redneing aluminium by electrolysis 
from an aqiicoua solution of any of ita oompounda; but^ according to 

G. Gore,* this metal may be reduced on copper by the galvanic 
current from a solutitin of hydrochlorate or acetate of alumina^ or more 
slowly from a solution of alum ; it then forms a lead-coloured dcpositi 
which acquires the colour of platinum by polishing. 

New Form oj Silicium. — The first portions of aluminium obtained 
by Deville's electrolytic process contain silicium and other impurities 
derived fiom the ehloride of alominiiim oaed : one sample waa fiHmd 
to contain 10*8 per cent, silicittm, and 89*7 alnminimn^ with a true 
of iron. On treating this impure and highly crystalline alnmtniam 
with hydrochloric acid, hydrogen gas having a very offensive odour 
ia evolved, and silicium remains behmd in the form of ahining metallic 
laminse, which may be heated to whiteness in a stream of oxygen 
without alteration^ are not dissolved by any acid excepting a mixture 
of hyclrofluoric and nitric acids, and are but very slowly oxidised by 
fused potash, even at a red heat. This modification of silicium, which 
appears to be related to the previously known forms of that substance, 
in the same manner as graphite to charcoal^ is a conductor of elec- 
tricity (Deville). 



•b Gladiiwn and lu €«iiipoiiiitts.t 
By 9ebv«7« 

Glucina was discovered by Vauquelin in 1797 in the ememid of 
LimogeSi and has since been round in cymophane; ehiyiober]fl| 
phenakite, the gadolinites, leuoophane, and helvine; but^ onsceouat 
of the great difficulty of preparing it, its properties and the consti- 
tution of its compounds have not hitherto been satisfactorily studied. 
Berzelius from the siniilarity of its behaviour in solution with that 
of alumina, and from its msoiubiUty m acids after caiciuatioo^ was 

• Phil. Mag. [4], vu. 227, 
t Ann. Oh. Pfajs. [3], xliv. 5. 
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led to regard it as a sesquioxide, GlgOg, — a view which was further 
confirmed by the discovery of U. Rose^ that chloride of glucinum 
may be prepared in the same manner aa chloride of aluminum ; and 
by the aimilarity of the metal (isolated by Wohler in 1827) to 
metallic aluminum. But in 1843 Awdejew,* after having vainly 
endeavoured to obtain a sulphate of glucina and potash analogous to 
common alum^ prepared one in which the potash and the glucina 
were combined with equal quantities of sulphuric acid, — agreeing^ in 
fact, with the formula KO,S03 + GlO,S03 + 2110 ; and likewwe a' 
double fluoride of similar constitution: KFl + GIFl. This view of 
the constitution of glucina was further confirmed by the examination 
of several minerals containing that earth, — particularly of the 
cymophanes from the Ural and from Ceylon, in which the relative 
quantities of glucina and alumina vvcie found to be as constant as in 
the emerald, — contrary to the generally-received opinion, that glucina 
and alumina are capable of replacing one another as bodies of 
simflar constitution. Regarding glucina as a protoxidCj 610^ the 
formula of cymophane is G10^Al20^, and that of the emerald^ 
6lOSiOg+ AlaOj^SSiOj. The formulm of all these compounds on the 
hypothesis of Berzelius are much more complicated. From the 
analysis of the sulphate of glucina regarded as 610, Awdejew deduced 
for the metal the atomic weight 4»'65 (H^l)« which is less than 
that of any of the other elements except hydrogen. This circumstance 
was regarded by Ber/clius as a capital objection to Awdejew's 
theory ; and he accordiugly (admittmg the correctness of Awdejew's 
analysis) fixed the atomic \veis:ht of i?lucinum at 15 77, regarding 
glucina as Gl^Og. It appear^ also Irom Kb el men's researches on the 
artificial formation of minerals, that glucina crystallises in the same 
form as alumina. This circumstance cannot, however, be regarded as 
of much importance with reference to the formula of glucina^ inasmuch 
as oxide of zinc^ which is universally regarded as a protoxide^ likewise 
ciystallises in the same form as alumina. 

The followiiig researches were made with the view of supplying 
additional materials for the decision of this question, and contnouting 
further to the knowledge of glucinum and its compounds. 

The metal Glueimtm is obtained from the chloride by reduction 
with sodium, in a manner similar to that adopted by Devi lie for the 
preparation of aluminium (pairf' 239). It is a white metal, whose 
density is 2*1. It may be forged and rolled into sheets in the cold ; 
its melting point is below that of silver. It may be melted in the 
outt r blo w pipe flame, without exhibiting the phenomenon of ignition 
presented by zinc and iron under the same circumstances ; it cannot 
even be set on fire in an atmosphere of pure oxygen, but in both 
experiments becomes covered with a thin coat of oxide^ which seems 

• Ann. Ch. Pliys. [3], vil 166. 
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to protect it from further oxidation. It is not attacked by sulphur, 
even when melted in the vapour of that substance; and as Fremy 
did not succeed in obtaininjr a sulphide of glucinum by beating 
glucina with charcoal and sulphide of carbon, it seems probable that 
glactnam does not form a BolpMde. Chlorine acts upon glucinmn 
with the aid of a gentle heat, bat withoat vivid incandetfcenccj the 
metal merely becoming red-hot when etpoaed to a rapid currrait of 
chlorine. Iodine combines readily with glncinnm at a dnll red heat; 
at lower temperatures, part of the iodine remains in excess, and forms 
with the iodide of glucinum a reddish massi which becomes liquid 
and blackish under the influence of a larger quantity of iodine. 
Silieinm unites readily with glucinum, forming a hard brittle sub- 
stance, 8U8ceptil)Ie of a high polish : this alloy ia always obtained 
when glucinum is reduced in porcelain vessels. Glucinum does not 
decompose water at a boiling heat, or even when heated to whiteiit ss. 
Gaseous hydrochloric acid attacks the metal at the temperature ])ro- 
duced by a small spint-lamp, the action being attended with evolution 
of beat. Aqueous hydrochloric acid, even when dilute, attacks it 
readify, witli evolution of hvdrogen ; if the metal contains aOieium, that 
substance remains behind in the graphite^like form first observed bv 
Deville (nage 242). Sulphuric acid, either dUute or concentrated, 
acts like hydrochloric acid. Nitric acid, even when concentrated, 
does not act upon glucinum at ordinar)' temperatures, and dissolves 
it but slowly even at a boiling heat. Glucinum is not attacked by 
am m on in, but dissolves readfiy in solution of potash. The above- 
mentioned properties differ considerably from those of the metal 
which VVohler obtained by igniting chloride of glncinnm with 
potassium in a platinum crucible, the metal thus obtained being a 
grey powder, very refractory in tlir fire, but combining with oxygen, 
sulphur, and chlorine, much more ein rgctieally than Debrav's metal. 
The differences, however, appear to be due, partly to the diileitiicc of 
aggregation, and partly to the contaminution of Wohler's metal 
with platinum and potassium. 

Ghiema, 610 — 4*54 + 8 12-54.— Debray prepares this earth 
from the emerald of Limoges by the following process :»The mineral, 
finely pounded, is fused with half its weight of quicklime in an air 
faraace,.and the glass thus obtained is treated, first with dilute, and 
then with strong nitric acid, till it is reduced to a homogeneous jelly. 
The product is theii evaporated to dryness, and heated sufficiently to 
decompose the nitrates of alumina, glucina, and iron, and a small 
portion of thr nitrate of lime; and the residue, consisting of silica, 
•alumina, glucina, sesquioxide of iron, nitrate of lime, and a small 
quantity oi lice lime, is boiled with water containing sal-ammoniac, 
which dissolves the nitrate of lime immediately, and the free lime 
after a while, with evolution of ammonia (if no ammonia is evolved, 
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the calninatiou ha^ not bt*eii carried far enoua;h, and must be re- 
peated). The liquid is then decauted; the precipitate, alter thoroiigrh 
washing, treated with boiliiig nitric acid ; and the resulting solution 
of alumina, glucina^ and iron^ poured into a sdution of carbonate of 
ammonia mixed with free ammonia. The eartha are thereby pre- 
ctpitAted without evolution of carbonie aeid» and the glucina re* 
disBolvea^ after seven or eight days, in the excess of carbonate of 
ammonia. As the carbonate of ammonia may also dissolve a 
small quantity of iron, it should be mixed with a small quantity of 
sulphide of ammonium, to precipitate the iron completely. Lastly, 
the carbonate of arninonia is (listillcdoff, aiul the carbonate of glucina 
which remains yields pure glucina by calcination. 

Glucina is a white, loosely-coherent powder, without taste or smell. 
It is infusible even in a blowpipe ilauie ted with ether-vapour and 
oxygen, but volatilises at that temperature like magnesia aud oxide of 
zinc. It is not hardened by heat, hke alumina, but merely rendered 
less soluble in adds. Ebelmen has obtained it in hexagonal prisms, 
by exposing a aolution of glucina in fused borade add to a powerful 
and k>ng-continued heat. It may be more easily obtained in micro- 
soopic crystals, apparently of the same form, by decomposing the 
sulphate of glucina at a high temperature in presence of sulphate of 
potash; also by calcining the double c;irbonate of glucina and 
ammonia. The hydrate of glucina resembles the hydrate of alumina, 
Init, when dried in the air, absorbs a considerable quantity of 
carbonic neid. Hydrate of glucina dissolves in potash, but is 
precipitated by boilniLc whcii the solution is diluted with water to 
a certain extent. It is likewise soluble in carbonate of potash or 
soda, sulphurous acid, and bisuiphate of ammonia, "When precipitated 
by amniouia, it is completely redissolvcd by prolonged ebullition, 
especially when precipitated from the oxalate or acetate. 

Sit^hate of Gbusma* — This salt has, according to A wdejew, the 
formula G10,80^+4HO. Debray has verified this formula by 
caldning one portion of the salt in powder, to determine the glucina ; 
evaporating another portion in aqueous solution, together with a 
known quantity of pure hme, and calcining the residue. If the lime 
is in sufficient excess, nothirij? but water is driven off. The increase 
of weight of the lime, miirus tlie quantity of G:lucina, g:ives the quantity 
of sulphuric acid, and the water is d* u rmmed by difference. This 
method may be applied to the analysis of a great number of sul- 
phates; lime is more convenient for the calcination than the oxide of 
lead generally used, because the latter is apt to oxidise and deoxidise 
during the calcination, thereby rendering the weight uncertain ; 
moreover, the heating with lime may be stSely performed in vessels 
of platinum* 

A solution of sulphate of glucina dissolves zinc, with e%<Jntion of 
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hydrogen, which bin witii a peculiar bluish flame. If the solution 
is dilate, a conipound of sulphate of zinc with bibasic sulphate of 
g^uciBa 18 fonned ; but in coDCcntntedeolutioDsamoie basic sulphate 
of gladna^ decomposible by waier, may be formed by prolonged 
ebuUitioD. A soliition of sulphate of alnmioa, under the same cir% 
eamstauces, gives off hydrogen, and is converted into sulphate of 
sine and insoluble sobsulpbate of alumina, very dense, and easy to 
wash« These reactions afibrd a method of separating glucina from 
alumina. The mixture of the two earths is dissolved in dilute 
snlphnric noid, and aminonifi Rddcd till the precipitate just heprinrn to 
become pcniianent, after which the liquid is boiled with zinc, and the 
water rfnewed as it evaporates. The alumina in then precipitated as 
subsulphate, while the zinc remaui8 in solution. Nearly all the 
alumina is precipitated a/ter a tew hours' boilmg ; ljut to remove the 
last traces, the solution must bti left in contact with the zinc for 
twenty.four hours. The sine may be precipitated from the filtered 
solution by sul|phuretted hydrogen, with addition, of acetate of soda, 
and the remainuig sulphate of glucina purified by crystallisation. 
This method is very uscSful for preparing a pure salt of glucina^ but 
it will not do for quantitative analysis, because with chemically pure« 
zinc, which it would be necessary to use for that purpose, the pre- 
cipitation of the alumina is extremely slow, not being complete fop 
several days. 

The sulpha fe of glucina and potash has, according to Awdcjew's 
analysis, the composition KO • SO3 + GIO • S03-l-2Aq. According 
to Berzelius's formula of glucina, this formula would become 
3K0 • SC^ + GloO, • 3 SO;i + G Aq., which does not aprce with that 
of the aluiiis. Deb ray has obtained this salt lu the form of a 
crystalline powder, by adding sulphuric acid to a concentrated mix**!, 
tue of the two so^^tes. 

CcBrbmuUe of Ghteuuu — Dehray gives for this salt (without 
having analysed it) the formula 8G10 • CO^ + SAq. ; but according 
to the analysis of Schaf fgotsch,^ the formula is 5G10 • COj|+5Aq. 
According to Weeren,t however, this salt differs in composition 

»ecordm«; as it is separated from solution in carbonate of ammonia 
hy boiluiir, or precipitated from a salt of glucina by carbonate of 
ammonia. The carbonate obtained by the latter method appears to 
be a mixture of that obtained by the former with, hydrate of glucina ; 
but even the former appears to be of variabh composition. Weeren 
is of opinion that it is decouiposed by boiling water, with separation 
of carbonic acid and fixation of water. It does not give off carbonic 
^dd when hoited to lOO^ — 110^ C. in a euftent of dry air. 

• Pog^ A Tin In. 101 ; also Qmelin's Haodbook, Tr., iii. 2&6, 

t Ibid. xcu. iii. 
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Carbonate of Gluema and Ammonia is obtained by boiling a 
aolQtioii of glucina in earbonate of aininoni% and Btopping tbe 
ebullition at the moment when it begins to show turbidity. The 
filtered liquid^ mixed with alcohol till turbidity appears, deposits the 
doable earbonate, after a while, in transparent colourless erystals, 
which are verr soiable in cold water, but are easily decomposed bv 
hot water, witn evolution of carbonate of ammonia. The salt is much 
less soluble in dilute alcohol, and nearly insoluble in absolute 
alcohol. It is quickly decomposed by heat, leaving glucina in the 
form of a crystalline powder. It does not exhale any sensible odour 
of ammonia at ordinary temperatures, but nevertheless decomposes 
after a while, and losi&s its lustre. 

The eompoeitton of tbe salt is as follows : — 

Cyoulation. Joudysifl. 

4 GIO '^SO^ "Ts-S ^^19*3 1[9 0 

6 CO- 132-0 48 0 47 7 487 

SN^iO 78^ 28-7 88-2 28-8 

HO (H> 8*6 8*8 1-8 

a i^isii^O . COj) + 4 GIO . 3 COj + Aq 269 4 1000 100 0 1000 

Carbonate of Glucina and Potash* — ^When glucina in excess is 
digested for some time in a solution of carbonate of potash, a liquid 
is obtained, which, when mixed with alcohol till it oegins to snow 
turBidity, deposits, after a while, small crystals of the double salt. 
This salt dissolves very readily in cold water, but is decomposed at a 
boiling heat,* the liquid depositing ordinary carbonate of glucina. 
It quickly absorbs moisture from tlie air, and is therefore very 
difficult to dry. It is decomposed by heat into carbonate of potash, 
glucina, carbonic acid, and water. It is difficult to prepare this salt 
in the state of purity ; moreover, it is obtained only in small quan- 
tities, and not distinctly crystallised, lience the analysis could not 
be made in a very satisfactory manner ; but the results agreed pretty 
well with the formula 3(K0,CO2) +4G10,3Cl2 + Aq, which is similar 
to that of the amraoniacal carbonate. 

Oxalate of Glucina. — Oxalic acid dissolves glucina with facility, 
but without foniiuiii: crystallised compounds ; but the oxalate of 
gluciua unites with the oxalates of poiush and ammonia, forming 
crystaUine compounds of definite form and very simple constitution. 

OwtUate of Glucina and Potash. — Obtained by dissolving car- 
bonate of glucina in binoxalate of potash. The reaction takes place 
in the cold, and is complete as soon as the evolution of carbonic acid 
ceases. At higher temperatures a large quantity of glucina dissolveib 
but the resulting salt is basic and unciyttaUisabie. $he salt is white, 
and i^axingly raiubte in cold watw* When heated, it first deevepi- 
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tetes with violenoe, and then deocmipoMs on exposnre to the'sur, 
yielding glucina and carbonate of potash : no water it formed by tiie 
decomposition. 

Caloukfckm. Analyns. 

KO ... 47-2 86-7 35 7 

GIO 12-6 9-5 98 

aC^O, 72*0 646 64*6 

KO . 0fit*B\O . 0^ or O4EOIOS lSl-6 l«H> IGOO 

Oxalate of Glurina and Ammonia. — Prepared by treating car- 
bonate ot" glucina with binoxalate of ammonia. Forms colourless 
crystals belonging to the right rhomboidal prismatic system. It is 
sometimes obtained in tabular crystals, the faces of which are rounded, 
and do not admit of precise meaaorement.- It is sparingly soluble in 
cold, much more in hot water. Decrepitates with violence when 
heated, and then decomposes. The quantity of gineina in the salt 
\i as determined by boiHng with nitric acid tifl all the oxalic acid was 
destroyed, evaporating the resulting nitrates to dryness, and calcining. 
The glucina thus obtained araounted to 11*4 per cent, (mean of three 
experiments). The salt burnt with oxide of copper gave 33 per cent. 
IIO, and 79'4«5 CO2. These results agree with the formula 
NH4O . CO2+GIO . CO2 or C^lNH^jGlOg, which requires 

11*4 per cent. 610, 32*5 UO, and 79*5 CO,. 

The result of this analysis may also be used to determine the atomic 

weight of glucina (admitting the formula) ; for as the atomic weight 
of carbonic acid is known to be 22, and the 2 at. O3 would give 
4 at. CO2, the atomic weight of glucina will be detennined by the 
proportion — 

79*45 : 88 = 11*4 : x, 

which gives 12*61,-— a result approaching very near to that 
found by Awdejew, viz. 12*64, 

General Conclusions. — From these researches it follows — 

1. That the metal glucinum should be placed side by side with 
aluminium. These bodies, intermediate between the precious and the 
ordinary metals, such as iron, are distinguished by the followins: 
properties : — They are permanent in the air at high as well as at 
ordinary temperatures ; do not decompose w ater, even at a white 
heat ; are not attacked by sulphur, sulphuretted hydrogen, or 
the alkaline sulphides; are not attacked by strong nitric acid tt 
ordinary temperatures, and but slowly even with the aid of heat ; bat 
dissolve readily in dilute sulphuric and hydrodhloric add. 

2. Glucina cannot be classed with alumina. It has been already 
observed (page 242), that the reasons which induced Berselias to 
rcqgard glocina as a.sesquioxide were derived from the resembhuioe of 
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glucina and alumina in the hydrated state, from the volatility of the 
chlorides, and from the iuterchangeability of the oxides in minerals. 
This last point has been completely settled by Awdejew, whose 
analyses, as well as those of Dainonr, show that cymophane from 
various localities has always the same composition. The analyses of 
the emerald likewise show that no such substitution takes place 
in that mineral. With regard to the hydrates^ it is true that alumina 
and gludna are precipitated under the same circomstances, and with 
the same aspect ; but there the resemblance ends. Glucina, when 
dried in the air, absorbs carbonic acid, with which it forms a 
carbonate. The existence of a definitely crystallised double carbonate 
of ammonia and glucina constitutes another important difference 
between that earth and alumina. The identity of form between 
glucina and alumina in the crystallised state is merely an isolated 
fact, which would be luiportant if the two oxides possessed similar 
chemical properties^ but not otherwise. Now these oxides differ both 
in their behaviour when heated^ and in their reactions with more basic 
oxides. Glucina volatilises like msgnesia without melting, whereas 
alumina fuses -under the same circurostances. Glucina cannot be 
fased with lime likt alumina : to enable the fusion to take place, the 
presence of another body is required to play the part of an acid, — 
such as 'silica or alumina, in this respect, again^ glucina resembles 
magnesia. 

Chloride of glnrimirn rxliibits at first sight considerable resemblance 
to chloride of alummium, but a closer examination shows that the 
resemblance does not 8:0 far. Chloride of glucinum is less volatile 
than chloride of alumimnn : thus, when a mixture of finely- pounded 
emerald and charcoal, made into a paste with oil, is calcined in 
a crucible^ then powdered and heated in a porcelain tube through 
which chhirine gas is passed, chloride of glucinum and diloride 
of aluminium are formed together ; but the chloride of glucinum 
passes over first, and may be separately condensed. Chloride of 
glucinum, in fact, approaches in volatility more nearly to proto- 
chloride of iron than to chloride of aluminium : it is about as volatile 
as chloride of sine. Chloride of aluminium unites with the alkaline 
chlorides, forming compounds which may be called spinelles, and are 
represented by the general formnla — MCl-f AI2CI3 (Dcville); but 
chloride of glucinum does not form any similar compounds. 

Another argument in favour of the formula GIO is derived from 
the greater simplicity of the formnlec which it gives for the salts of 
glucina : thus, if glucina were regarded as GlgOg, the formula of car- 
bonate of glucina and potash would be 3(K0 • COj) + GI2O3 • SCOji 
and that of the oxalate of glucina and ammonia — 

9(NH40 . C3O3) + (4Gla03 • + 3H0. 

It must, however, be remembered that glucina does not exhibit any 
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very dote analogy to the elasa of protoxides* It is not laomoifilioiia 
with lime or uagneaia. Cymophane may be npreaented the 
^leneral formula of the ipinelles— GlO^Al^Os ; but the dinimilarity of 
it« crystalline form prevents it from being included in that elaas 
minerals. The emerald, also, dififers completely in crystalline form 
from the generality of silicates of the same composition, whose gramal 
formnlais — MO • SiOa + M'jOsjSSiOj. Neither is there any greater 
analogy between the double sulpluites, carbonates, and oxalates of 
glucina^ and those of lime or magnesia. On the whole, ^luciua 
appears to be intermediate in its properties between the protoxides 
and sesquioxides. 



Wf Curl flAwer. 

1 . Sulphate of Cadmium, CdO • SO3 + H O. — When cadmium or oxide 
of cadmium is dissolved in an excess of dilute sulphuric acid^ and the 
solution is concentrated by boiling, a salt is obtained which separates 
in verrucose crystals. The salt crystallises immediately^ on the cooling 
of the solution, and corresponds in 4ts constitution with the sulphate 
of cadmium with 1 atom of water obtained by Kuhn. 

As the solution of the metallic cadmium in sulphuric acid only 
taltes place slowly, even with the aid of heat, it is advisable to add a 
little nitric acid occasionally, in order to facilitate the oxidation. 
This salt is also obtained when concentrated sulphuric acid is added 
to. a boiling; satnrnted solution of sulphate of cadmium ; it is imme- 
diately thrown down in the form of a tine crystalline powder, and may 
be almost entirely freed from the adhering sulphuric acid by pressure 
between blotting paper. The salt, prepared in three dififerent man- 
ners, gave the following results on analysis : — 







CWottln^d* 
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GdO . 


. . 64 


66*63 


56-63 




56-56 


80. . 


. . 40 


35'39 


35*39 


35*45 


35*64 


BO . 


. • 9 


7-98 


7-98 


7*86 


7*90 




110 


100-00 


10000 


100*00 


100*00 



The salt does not effloresce in the air. At 100° C. the loss was 7*85 
and 7*90 per cent, in two experiments, so that the salt loses the whole 
of its water of crystallisation at this temperature, and leaves dry sul- 

^ • Fian. Aksd, Bop. xv. 2a. 
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phatt of cadmium. At a red he^t it gives off salphuric acid, and leaves 
sesquisulphate of cadmium. 

2. Sulphate of Cadmium, 3(CdO • 803)+ 8H0, was obtained 
by the spontaneoos evaporatioii of a saturated solation. The 
Cfystals were determined hy Rammelsberg, who found that their 
fonn was exactly that of Stromeyer's salt, CdO,S03+4HO. This 
sslt is perfectly stahk in the air. At 100"^ C. it loses ll *7£f to 11-84 
per cent., or nearly 3 atoms of water ; it is then perfectly opaque. At 
a slight red heat the remainder of the water is driven off, without any 
loss of sulphuric acid ; at a stronger red heat, half the sulphuric acid 
is expelled, and there remains ^esquisulphate of padmium. By long- 
continued calcination a portion of the remaining sulphuric acid is 
driven off; the mass is partially fused, and appears brown from the 
production of free oxide. 

The saturated watery solution of sulphate of cadmium boils at 
102*^ C. At 23°, i [jart of water dissolves 0 59 part of anhydrous 
sulphate of cadmium. Its solubility m hot water is not much greater. 
The author's analysis led to the above formula : — 
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3CdO . 


• 192 


50 00 


49-75 


**49-68^ 


49-20 


3SO3 , 


. 120 


31-25 


31-35 


31-27 


31-94 


mo . 


. 72 


18-75 


18-90 


1905 


18-86 




384 


10000 


100 00 


100 00 


100-00 



Sulphate of cadmium dissolves in large quantity in concentrated 
ammonia, with evolution of heat. When the solution is diluted with 
water, a partial precipitation of hydrated oxide of cadmium takes 
place. The solution of sulphate of cadmium in ammonia is not im- 
mediately precipitated by carbonate of ammonia, but precipitation fakes 
place on the application of heat. If the solution in caustic amnioTna 
be evaporated, it becomes covered with a film, and an uncrystaliisabie 
mass is deposited, which dissolves but spaiiii^ly in water. This take» 
place during the spontaneous evaporation of the fluid, but tibien reijuireB 
a long time. A cold saturated solutbn of sulphate of cadmium is not 
precipitated by alcohol. A thick oily fluid settles to the bottom of 
the vessely and the supernatant fluid is at first a little turhid> hut 
soon becomes clear ; after a time some lather large crystals are 
r formed at the bottom of the vessel, which appeared, both from mea^ 
surement and analysis, to be the salt 3(CdO, 803) + 8H0. 

3. Nitrate of Cadmium, CdO, NOg-fdHO, is obtained by dis- 
solving: carbonate of cadmium in dilute nitric acid, evaporating the 
solution, and leaving it to cool. As the salt is very soluble, crystal- ' 
lisation only takes place when the fluid is much concentrated. It 

SfstdUises, as stated by Strom eyer, in acicular and columnar crys- 
B united in a radiate form^ It delitj^uesces in the air, as stated by 
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McisBner. At 212° F. it melts m it:^ water of crystalli:satiua. The 
analysia of the air*dried salt gave — 



CdO 
4U0 





Calculated. 


Stromeyer. 


Hauer. 


64- 


41-56 


4215 


40-78 


54. 


35 07 


35-78 


34-41 


36 


23-37 


2207 


24-81 


154 


10000 


10000 


100-00 



4. /I mm on? o chloride of Cadmlmn. — According to Croft, dry 
chloride ot cadjuium absorbs 3 atoum of ammonia. The compound 
thus formed, wliich has the formula 3H^N • CdCl, ^ives off ammonia 
in the air until it becomes inodorous. The loss of anunoma amounts 
to 2 atoms, so that there remains a compound of the formula H3N + 
CdGl. A componnd sLmilar to this, and alao eontainine only 1 atom 
of ammonia, ma^ be obtained, aceording to Croft, tyy dissolving 
chloride of cadminm in heated liquid ammonia, and leaving the solu- 
tion to cool, when the compound is deposited in crystalline grains. 
The loss of weight on heating was 16*68 per cent. H3N. 

By the addition of hydrochloric acid to a solution of chloride of cad- 
mium in ammonia, Schiiler obtained a fine crystalline powder, the 
constitution of which he found to he 'ni^N • CdCI : he states that 
this is the same salt that is obtained by the spontaneous evaporation 
of a solution of chloride of cadmium in ammonia. By tliis pi-ocess 
the author has obtained a salt with only 1 atom of ammonia, which is 
consequently the same as that described by Croft, — a proof that this 
compound loses 2 atoms of ammonia just as quickly as that which is 
pfoduced by passing ammoniacal gas over chloride of calcium. This 
loss of ammonia must take place during drying. For analysis, the 
salt was dried between blotting-paper. It gave — 

• • 
CI . . 
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17 


15-68 


1615 


56 


61-66 


61-64 


85*4 


82*66 


82-21 


108*4 


100-00 





If hot liquid ammonia be used in the preparation of this com- 
pound, a little precipitated hydrated oxide imxes with it during cool- 
ing ; it is therefbre better to mix ammonia with a cold aqueous .solu- 
tion of chloride of cadmium, until the precipitate which is formed at 
first is again dissolved, leaving the sulutioii to evapoiate spontaneously, 
when crystalline crusts are deposited. It is nearly insoluble in miet" 

When carbonate of cadmium, or the anhydrous or hydrated oiide, 
is treated with an aqueous solution of sal-ammonia, it disaolvea in oon- 
■iderable quanti^ with evolution of ammonia. The filtered sointio? 
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yields crystalline crusts on evaporation ; but th(>se differ very con- 
siderably in the proportion of chloride of cadmiuui and chloride of 
ammonium, according to the length ot the reaction. But if one of 
the above compounds be boiled for a long time with sal-ammoniac^ 
then filtered and left to cool^ anhydrous crystallised chloride 
of eadmiam and ammoniam is deposited^ having ^e composition 
2H4Na4-CdCl. 

6, Chloride of Cadmium and Ammonium, — Croft has prepared 
two salts of chloride of cadmium and ammoniam, which, according to 
the author, have the following formolte : — 

fl. NHXl . 2CdCl+H0. 
b. 2NH4CI • CdCl. 

6. Chloride 0/ Cadmium andPotamum forms two salts of exactly 
aimilar composition to the two preceding 

a. KCl+^CdCl+UO. — This salt is produced when equivalents of 
the two constituents are dissolved together and left to spontaneous 
evaporation ; it forms silky needles united in tufts. The salt is very 
soluble ; when dried over sulphuric acid, it partially loses its water 
of crystaUisation, and this water is entirely driven off at 100*^ C. ; in 
either case the salt becomes opaque. It undergoes no cliange at the 
ordinary temperature of a room. When strongly Ik ;it( d, it melts 
readily, but loses a part of its chlorine, and is then no longer soluble 
in water. When dissolved in water, it crysuiiises again unchanged 
iruiii the buluLiou. Its analysis gave—- 
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K . . 


39-2 


14-71 


13-93 


2Cd . . 


m 


4204 


42*55 


3G1 . . 


106*2 


89*86 


49*24 


HO. . 


9 


8*87 


4*58 




266*4 


100*00 


100*00 



d. 2KC1 • CdCl. — When the salt a has been removed from its 
mother-liquor, the latter furnishes, on further spontaneous evapora- 
tion, large limpid crystals, similar to those of nitrate of aoda^ and 
constituted according to the formula 2KCI • CdCl. This salt is 
remarkable for its great facility of crystallisation : whilst the corres- 
ponding ammoniacal double salt is generally obtained in scalariform 
groups of dull crystals, the potash-salt shoots out readily on all sides 
into perfectly formed transparent crystals, with brilliantly shining 
faces. This salt can be ootained directly only by mixing aqueona 
solutions of at least 3 atoms of chloride of potassium with 1 atom of 
chloride of cadmium, and leaving the mixture to crystallise. 

This salt is rather less soluble in water than the preceding. If 
the aqueous solution be left to spontaneous evaporation, the salt a 
first of ail crystallises again from it. It mcltb when strongly heated. 
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iLDd tben behaves like the pieeeding jpotuuQm^Mdt. It undergoes no 
change in tte air. The two aalta 2H4NGl+CdGl and 2Ka -1-CdCI 
are iBOmorphoua. The analyaiB of the potaaainm-aalt gave — 
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2K . . . 


78*4 


82-68 


82-72 


Cd . 4 • 


66 


28-28 


28-66 


8C1 . . . 


106-2 


44-14 


43*62 




240*6 


10000 


100*00 



7. Chloride of Cadmium and Sodium^ NaCI • CdCl-f 3H0 (air- 
dried). — A solutiuu coutaining equivaleuts of cliloride of cadmium 
and chloride of aodiam, concentrated by heat^ soon deposits 
this doable salt; it conabts of small, dull, vermeose cryatalsi which 
are eonstitnted aeeording to the above fonnula^ as stated by Croft. 
When dried at 100^ C, it loses 12*80 per cent, as 2 atoms water; tbs 
third atom is only expelled between 150^ and 160^ C. From this it 
would appear that the salt has 2 atoms of water of crystallisation and 
1 atom of constitution-water, the latter being more obstinately 
retained. The salt may Consequently be regarded as a hydrated com- 
pound of chloride of sodium with hydrochlorate of cadmicoxid, the 
formula of which would be (NaCl + CdO • HC1)+2H0,- and the 
Salt dried at 212° F., after losing its water of crystallisation, would have 
the formula NaCl + CdO • HCl. When heated, it melts, and behaves 
like the potassium-salts. It undergoesi no change in the air. 

8. Chloride qf Cadmium and Barium, EaCl • CdCl -f 4110.— If 
aqueons sdtttimis of chloride of barinm and chloride of cadmiam 
be raixed^ and left to evaporate spontaneously, a salt is pro- 
duced when the chloride of barium is in excess, which forms smsll 
crystals, is difficult of solution in water, and appears to contain an 
indeterminate proportion of chloride of cadmium. When this has 
been removed, the mother->liqnor furnishes large well-formed crystals, 
which are sometimes transparent when small, but lose their trans- 
parency as they grow larger, although their faces exhibit a brilliant 
lustK . By placin-,^ tlicse crystals in recently saturated liquor, they 
may be obtained in the course of a few weeks more than an inch in 
length. When solutions of equivalents of the two salts are mixed, 
the salt is obtained directly. It is produced in the same way by 
jspuiitaneous evaporation and by heat. Analysis : — 
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HO . . 
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The salt is perfectly stable m the air, dissolves readily in water, and 
crystallises unchanged from the solution. , The above analysis is of 
the lir-dried salt. At lOOP C. it loses 8*82 per cent, or 2 atoms of 
water ; the other 2 atoms are onl^ expelled at 16QP C. ; it has then a 
poroekin-like appearance. Judging fnm this behavioiir of the water, 
the constitution of the salt might be more exactly expressed by the 
formula (BaO • HCl + HO) + (CdO • HCl+HO), as it indicates more 
distinctly the part which the water plays in it ; it is a simple com- 
pound of hydrated hydrocblorate of baryta and hydrated hydrochlorate 
of cadmic oTi'de. Thr pomposition of the salt dried at 100° C, at 
^vhlch temperature it loses its water of crystallisation, is consequently 
(BaO • HCl) + (CdO • HCl); and wheu dried at 160° F., when its con- 
stitutional water is expelled, BaCl + CdCl. When heated to redness, 
it fuses alter loss of water, ioniiing a clear colourless fluid, which 
on cooling is not crystalline^ and has an enamel-like appearance. The 
fused mass is no longer perfectly soluble in water; it has therefore 
probably lost a part of its ehlorine. 
. 9. Bromkfe ^ (kuimnm and Bromide of Poiassi^ 
salts as chloride of ammonium and chloride of cadmiom^ namely— 

a. KBr • 2CdBr + HO ; and 

b, 2 (KBr) • CdBr, which is deposited from the mother-liquor of 
the preceding. They are isomorphons with the above-described 

chlorides. ^ 

The bromide of cadmium employed in the preparation of these two 
salts was obtained by bringing metallic cadmium in contact with bro- 
mine and water. In the distillation of oxide of cadmiam with char- 
coal for the preparation of the metal, the latter is obtained not only 
in large globules, but also in a tiuely divided state, of a greyish colour, 
very similar to platinum- black. In this form the metal is best titted 
for combining with bromine : the eomMnation is effected in a short time^ 
and with a considerable evolution of heat. As by this means, even 
when a large quantity of water is present, a considerable quantity of 
the bromine is expelled in the form of vapour, it is advisable to bring 
the two substances in contact in a closed flask, and to put this into 
cold water if the heat be too great. The solution, which is at first 
red, soon becomes perfectly coloarless, as the combination goes on veiy 
rapidly. 

10. Sulphate of Cadmium and .'htimonmm. — This salt, which was 
first prepared by Mitscherlich, is readily obtained iri larsre well- 
formed crystals, by the spontaneous evaporation of a solution con- 
taining the two salts in equivalent proportions. The crystals undergo 
no change lu the air, and possess a peculiar fatty lustre, and are fatty 
to the touch ; they are only transparent when small, larger crystals 
being always opaque. The composition of the salt agrees witli the 
genml formula of the numerous salts belonging to this series, — 

NH4O . SO3 + CdO • SO3 + 6H0 ; 
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bat to obtain this qaaatity of water^ the drying moat be very carefatty 
oonducted. If large cryataU are analvsed^ without drying them in a 
pounded state, a quantity of water is obtained maeh greater than that 
whicli is required oy the above formula, even though the eiystals may 
have been long in drying ; for they always contain water mechanically, 
and retain it very obstinately. Analysis • 

CSalculated. Fouud. 

NH3 ... 17 7-59 7-66 

CdO ... 64 28-57 2850 

2SO3 ... 80 35-71 85-85 

7H0 ... 63 2812 2799 



224 100-00 100 00 

The salt cannot be dried over sulphuric acid, as it effloresces. When 
dried at 212°, it loses 2G"60 per cent, or 6 atoms of water ; the la:^t 
atom, which is united with the amijiuaia, is only driven off by a higher 
temperature, simultaneously with sulphate of aiuiuuuia. If the salt 
be directlv exposed to a high temperature, it swells up, and melts par- 
tially in the water of 'crystallisation, and the sulphate of ammonia is 
completdy driven off together with the water ; aolphnrtc acid is after- 
wards expelled, and the residue consists of sesquisulphate of cadmiam. 
The salt may be recrystallised without alteration by dissolving it in a 
small quantity of water. 

1 1 . Sulphate of Cadmium and Potassium^ KO • SO3 + CdO • SO3 
4- 6110. — This salt is obtained with difficulty, as the sulphate of potash, 
which is less soluble, has ;i greater tendency to crystnllise. It is best 
prepared by saturatnig a solution of bisulphatc of pot ash with carbonate 
of cadmium, adding a little sulphuric acid, and leaving the solution 
to spontaneous evaporation. It could not be obtained pure by cou- 
centrating tlic iiulutiun by heat and leaving it to cool. Even the 
formed crystals are decomposed when the temperature ot the mother- 
liquor changes a little. It is scarcely possible to obtain large crystals 
in a state of purity, as they are generally covered with small ciystal* 
of sulphate of potash. In its crystalline form and constitntbn the 
salt resembles the preceding. When the crystals are taken oot of the 
mother-liquor, they exhibit beautifully shining faces, but soon become 
dull ; the efflorescence goes on so rapidly that it is difficult to get the 
salt for analysis with its whole 6 atoms of water, unless it is employed 
with the mother-liquor adhering to it. Analysis : — 







Calculated. 


Found. 


KO . . 


. 47-2 


19-25 


20-23 


CdO . . 


. 64 


26- 10 


26-54 


2S0., . . 


. 80 


3262 


* 33-73 


Olio . . 


. 54 


1950 

1 


19-50 




245.2 


10000 


100*00 
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If the salt has been kept for a fe w hours in a heated room^ only 4 
or 5 atoms, or even less water, will be iouiid, 

12. Sulphafe of Cadmium and Sodium is obtained by mixing the 
two salts in equivalent proportions. The crystallisation takes place with 
difficulty^ and only when the solution is much concentrated. The salt 
forms small Yerracose crystals, like those of snlphate of cadmium with 
1 -atom of water. In the air-dried state it contains 2 atoms of water^ 
and is conseqaeotly composed acocnding to the formda NaO • S0» + 
GdO * SO3+2HO. Analysis:— 



NaQ . 




Calculated. 


Found. 


. . 81 


16-06 . 


16-37 


CdO . 


. . 64 


8316 


32-71 


2SO3 . 


. . 80 


41-45 


41-57 


2H0 . 


. . 18 


982 


9*85 




loa 


100*00 


100-00 



This salt appears to be obtained with le^^ dtiiiculty when a slight 
eacfsess of add is present. 



•n the Pr^MUWtt*!! of the Sulphochlorlde of Merenry 1m tlie Bry Way.* 

By B. Sehnelder. 

H. Robe has long since shown that the white precipitate formed 
durilig the first period of decomposition by passing sulphuretted 
hydrogen gas into a solution of mercuric chkoride^ is a compound 

or chloride and sulphide of mercury in snch proportions as to be ex- 
pressed by the formula HgCl • 2HgS. According to H. Ro^c, the 
same componnd may be obtained by boiling moist black sulphide of 
mercury with an excess of a solution of mercuric chloride. When 
prepared by either of these methods, it has the appearance of a white 
amorphous powder, which is insoluble in boiling water and aimple 
acids^ but is readily decomposed by nitrohydrochloric acid or potash^ 
in the latter case leaving a r^dne of blaek oxysulphide of mercury. 

This compound may also be obtained with ease and certsinty in the 
dry way, by enclosing sulphide of mercury (either black or red) widi 
an excess of mercuric chloride in closea glass tubes^ when^ on the 
application of heat^ the sulphide of mercury dissolves in the fusing 
chloride^ forming a yellowish-brown fluid, which, on cooling solidifies 
into a pearUgrey, enamel-like mass, a mixture of mercuric chloride 

* Pogg* Ann. xcT. 167. 
VOL. VIII. — NO. XXXI. S 
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and sulphochloride. The operation ia beat performed by means of a 
BerMliiis lamp, at about 662^ to 762^ F. ; and if the tubes are fonned 
of strong hard glass, and well dosed at the eoda, it generally goes od 
without any diaturbanoe. The mereoiie diloride must be employed 
in considerable excess if the sulphide is to be completely disaolyed ; 
the quantity should be about 8 to 10 parts of the chloride to 1 of 
sulphide (cinnabar) ; if less of the former be used, the cinnabar 
is certainly converted into snlphochloride^ but a portion of the latter 
remains undissolved as a white powdor. The excess of mercuric 
chloride mav he completely extracted ir<Mn the solid mass by troat- 
mcnt with boihn*; water ; the sulphocbloride then remains in the 
form of a dingy white* distinctly crystalline powder. Us analysis 
gave — 

Found. CUonhted. 

Hg 81-26 81*52 

S — 8-57 

CI 9*68 9*91 

In its properties and ebemioal behaTionr^ the compound prepared 
in the dry way nearly agrees with that obtained in the humid way. 
It ia, however, essentially distinguished from it by its crystalline fornii 
and also by the eircumatanoe that when agitated in water it rapidly 
sinks to the bottom, and may be very easily washed upon the filter, 
whilst that which is prepared in the humid way remains long sus- 
pended in the fluid, and causes difficulties in filtration from pioduciiig 
turbidity in the filtrate. 

* 



•n «i easy Method of PorlflrliMr inlplinrle Ael« temm Anenle.^ ' 

By A. Bachner. 

Arsenious acid, as is well known, is easily cbauged by the action of 
hydrodilonc add into the much more Tolatik chloride of arsenic. If 
arsenious add be dissolved in hvdvochbric add, or if a Uquid containing 
araenioos acid be mixed with nydrochloiie add, and then a suffieieat 
quantity of concentrated sulphuric add be added, diloride of arsenic 
as T;i cb i g has shown, will separate out in oily drops, add as such may 
be distilled off. Chloride of arsenic boils at ] 32 C., and volatilises 
with hydrochloric acid vapour much under its boiling pointy while 
concentrated sulphuric acid boils at 325*^ to 327° C. 

I am not aware whether these faets hnw })ccr\ inade available for puri- 
fying sulpliuric acid from arsenious acid,t but experiments have shown 

• Ann. Ch. Phann. xciv. 241. 

t J. Lowe recommended, for the ]inrincation of sulphuric acid from arsenious 
acid, the addition of finely-powdered chloride of sodium to the hot acid (Chem. G»<- 
XU.464). . 

I 



Digitized by Googl^ 



LIEBIG ON THE MELLONIDES. 



259 



luc that they form the basis for sucha method of purification. In fact, 
if sulphuric acid containing arsenic be mixed with a little hydrochloric 
add> and warmed, — or better, if a moderate stream of hydrochloric acid 
gas be passed through the heated sulphuric acid, — all the arsenic is 
rapidly removed as c£loride of arsenic. I have purposely dissolved a 
large quaiitity of arsenious add in sulphuric acia, and then treated it 
ill this manner. Soon the arsenic was so perfectly removed, that 
^iarsh'a appsratus gave no trace of arsenic even after some time. 
After passing the hydrochloric add through the hquidi the heat 
may be continued for a little time, in order to drive off every trace of 
hydrochloric nc\(\, if Tlc^e!^^^arv. 

I consider this process the only possible one fur preparing sulphuric 
acid ])urc for chemico-le^al investi<rations. It is known that sulphuric 
acid cannot be freed from arsenious acid by rectification, because their 
boiling points are too near, and because the sulphuric acid is the more 
volatile of the two ; aud the precipitation of the arsenious acid out 
of sulphuric add by sulphuretted hydrogen is too unpleasant, and takes 
too much time. 

This process oflfers also the advantage, that any nitrous acid which 
may be present is removed in the form of chloride of nitric oxide. 



On the Welloiilde».* 

By J. Llebli?. 

An examination of the mellonides has led nm to an incontestable proof 
that the radical of those compouruls contains no trace of hydrogen. 

The composition of hydromellonic acid is expressed by the formula 
^is^ u^^s- compound should be a tribasic acid, capable of 

fornung with potassium three distinct compounds, the constitution of 
which may he expressed by the formubs — 

CigNij K3 

The composition of the mcllonide of silver would be expressed by 
Ci^Nj^Ags. If hydromellonic add be compared with some compoundls 
of the samegnmp^ it may he conddered as constituted in the following 
manner:—* 



* Compt. rend. xl. 1077. 
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The followiDg products might then be connected with this compound j 
namely — 

Melam C,2 Ng-f-SNHj 

Melamine Cg N4 + 2NH3 

Ammeline C6N4 + 2NH8 + 2HO 

Ammelide 2(C6 N^)H-NH3 + 6H0 

Cyameluric acid . . . CiaN^O) + 3U0. 

If an excess of potasb is made to act upon mellonide of potassituD 
with the aid of heat, this compound is decomposed by the inter- 
vention of 18 molecules of water, forming ammonia^ ammelide^ and 
eyamelurie acid, as shown in the following equation : — 

2(Cj8Ni3^) + 18H0 = C^^N^HgOe + ^C.^^fi^, 3K0) + 3NH,, 

Mollonideof Ammdide. Cjyaindiinite of potMh. 

potassium. 

By continuing the action of the potash, the ammelide fixes the 
elements of 2 molecules of wator, and loses 1 molecule of ammonia, 
beromin g converted into the compound, the formation of which, by the 
action ot a proper degree of heat upon nrea, has already been signalised 
by W 0 h i er and myself. Thus — 

C.^N.H.Og + 2HO-NH3 = Ci^NglleOg. 

The latter compouiu! i«i finally coiivLited into cyanuric acid. by the 
prolonged action of the potash. Thus — 

C„N,H,0, + 4H0 = 2(CeN,0, • 8H0) + 2NH,. 



•u some Compounds of Stlliethylliun.* 
By R. Lowlff. 

Iodide of SHbethylium, SbAcJ + 3II0.— This body is formed 

when stibethyl and iodide of ethyl are allowed to act upon each 
other. The two fluids mix together, but only act upon each other 
slowly. When enclosed by fusion in a glass tube, and heated to 
100° C, the combination takes place very rapidly, and much heat is 
suddenly set free. The best mode ot" oi^taining it is by mixing equal 
parts of stibethyl and iodide of ethyl, putting the mixture into a 
retort filled with carbonic acid, nearly filling this with water, aod 
dosing it by fusion. The retort is then laid in boiling water^ wlii»e- 
npon the combination takes place in two or three hours. The solntion 

* J. pr. Cfaem. Ixiv. 416, . 
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is allowed to cool and evaporate on the water-bath, during whicli pro- 
cess it acquires a somewhat yellow colour, which, however, may be 
removed by the addition of a few drops of ammonia. 

Properties. — Iodide of stibetliylium cryBtallises in beaatifol hexa- 
gonal prisms, often an inch in length, or in small pointed crystals^ 
which acquire a yellowish colour in the air. It has a very hitter 
taste. 19*02 parts of it diaaolve in 100 parts of water at 20 C. ; it 
dissolves more easily in absolute alcohol, but in sether with more 
difficulty than in water. The analyses (a) are of the hydrated, and 
(6) of the anhydrous salts : — 

FfNind. 

25-75 25-84 
5 G4 . 5-58 
84S8 84*17 





CUouUted. 


fonnd. 


OibuUted. 










Sb 129 


82-33 




34-33 


16C 96 


24, UG 


2425 24-03 


25-80 


23H 23 


6-77 


6-28 5-95 


5*47 


1 127 


31*88 


82*24 31*88 


84*40 


30 24 


6*01 






899 


10000 




10000 



During the crystallisation of iodide of stibethylium, especially 
when it separates from warm solutions, another salt is often formed, 
with a di£»rent amount of water, 2 (SbAe4l) -f- 3H0. 

Iodide of StibethyUum and Mercury, 3HgI-|- (SbAeJT.^When 
a solution of mercuric chloride is added to a solution ii iodide of 
stibethylium, a white precipitate is produced, which mdts into an 
oily fluid even at a gentle heat. 

This salt is insoluble in water and ether, and dissolves with diffi- 
culty in boiling alcohol. It crystallises from this solution in columnar 
crystals. If the precipitate be allowed to melt under water of 
70° C, it solidifies to a white mass, and only exhibits single red 
spots, but becomes entirely red after some time. If the mass 
which has become red be dissolved in boiling alcohol, the white salt 
separates a^in in hexagonal prisms. Both forms of the .salt have 
the sauiti coinj>usition, but the red crystals appear to belong to the 
regular system. This salt gave on analysis — 

Calottlatod. Found 

SbAe^ • • , 245 28*27 ^ ^ 
8Hg .... 800 28*40 29-80 28 40 
41 508 48*24 49*00 48*60 



1053 100-00 



A similar compound^ 3HgI + 2(SbAc4l), is obtained by adding 
iodide of mercury to a hot solution of iodide of stibcthyUum, until it 
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no longer loMS ite red colour. The conversion of the excess of 
iodide of mercury is then effected by a fresh nddiHon of iodide of 
stibethylium. None of the latter remains in the iluid ; the precipi- 
tate melts when heated, forming a yellow oil. Analysis 

CUonUM. Found. 

2SbAe. ... 490 34-38 — — 

3Hg .... 800 21 06 20-86 21-80 

51 635 4 1 32 4456 44*52 



14^5 10000 



Waride qf SHbeth^Uum, (SbAeJCl+8H0, is obtained by latn- 
ntting oxide of atibethvlinm ^tk nydiochloric add, or by decom* 
posing 4 atoms of iodide of stibethylium with 3 atoms of mercuric 
chloride, by which means 8 atoms of ebloride of stibethylium aie 
obtained. In the latter case, the solution contains neither iodine nor 
mercury. The salt crystallises, and deliquesces more readily even 
than chloride of calcium. It loses its water of crystallisation on the 
water-bath. It has a strongly bitter taste. The analysis of the dry 
salt gave — 

Calculated. Found. 

Sb . . 129 
16G . . . 96 
IJOH. . . 20 

CI. . . 85-5 



5603 — — 

84-29 38*29 88-21 

7-01 7-76 7-63 

12*67 11-18 12-50 



280*5 100*00 



Chloride of Stibethylium mid Mercury. — Compounds exactly 
similar to those of iodide of mercury with iodide of stibethylium 
are obtained by brirtging in contact chloride of uu r( ury and iodide 
or chloride of stibethylium. 1 atom of iodide of stihcthylium with 
3 atoms of chloride of mercury fuinisli the iodine compound which 
melts uiiiler water, whilst the water takes up the corresponding 
chloride, 3HgCl + (SbAe^jCl. If concentrated solutions of chloride 
of stibeUiylium and mercuric chloride be mixed, a compound of the 
formula 8HgCl + 2(SbAeJCl is obtained. The former salt is soluble 
in alcohol and water; the latter forms a white powder, which is 
difficult of solution in water. 

Chloride of Stibethylium and Platinum, 3PtCl2 + 2SbAe4Cl.— 
This salt is produced by mixing a somewhat dilute alcoholic solution 
of chloride of stibsethylium with a similar solution of chloride of 
platinum, and evaporating the mixture. It is a fine yellow com- 
pound, tolerably soluble in water and alcohol, which yielda 68*6, 
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67*3, and G9'2 per cent, of platinochloride of platinum. (Calculation, 

68-53 per cent.) 

Bromide of Stibeihyiiuin, i^StAcJBr, was obtained bv saturating 
oxide of stibethylaminonium with hydrobroniic acid. It crystal- 
liaea in dasiling white acieular crystals, which dissolve very readily 
in water and alcohol, and, do not deliquesce in the air. Analyses 
gave 24*89 and 24'37 of bromine. *With oxide of stibethykum 
bromine appears to form bromide and bromate of stibetbylium. 

Hydrated Oxide of BllbcthylmHi^ $tAe40,H0, is obtained by 
decomposing iodide of stibetbylium with oxide of silver. Traces 
of dissolved oxide of silver are removed by the careful addition of 
hydrochloric acid. The fluid is evaporated in vacuo, when the hydi'ate 
is obtained in the form of a thick, colomless, oily fluid, of a strongly 
alkaline and intensely bitter taste, which quickly renders litmus- 
paper bine. It dissolves in- water and alcohol in all piupoi tions, 
but is iiKsoluble in ether. It sets ammonia free from its compounds, 
and precipitates the oxides of the heavy metals. Oxide of tin and 
alumina are again dissolved by the excess of the alkali. The salts 
of the alkaline earths are not decomposed by the base. 

The salts are produced by bnuging the base in contact with the 
acids, or by double decomposition. They have a strong bitter taste. 

The sulphate, (SbAe4)0 • SO3, crystallises. 

The nitrate, (SbAeJO • NO^, crystallises. 

The carbonate, (!SbAe^)() • CO^, is a tough deliquescent mass. 

The formiate, (SbAe^)O • F0O3, forms acieular crystals, difficult of 

solution. 

The acetate, (SbAc4)0 • Ac03i forms more soluble acieular ci'ystals. 
The succinate, (SbAe4)0 • SuO^;, does not crystallise. 
The oxalate, (SbAeJO • C^O,, crystallises. 
The tartrate, (SbAe4)0 • C4H2O5, forms large deliquescent crystals. 
The bitartrate, (SbAe4)0 • 2{CJlfi^), forms fine needles. 
The rscemate, (SbAe4) « OC4M9O51 forms large deliquescent 
crystals. 

Sulphide of Siibethyliftm, (SbAe4)S, is obtained by treating 
oxide of stibethylium with sulphuretted hydrogen. It is evaporated 
without access of air^ and forms a yellowish oily fluid, which does not 
crystallise; it dissolves readily in water and alcohol, and behaves 
towards the salts of the metals like sulphide of potassium. 
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•b Butyllc Ale0li«L* 
By A. Wnrts« 

This aloohol is obtainccl from the fusel-oil whieh lemains after the 
rectification of the alcohol obtained from beet^molaasea. Different 
aamples of this fuael oil^ however, contain very different quantities of 
the alcohol, and many none at all. To separate the butylic alcohol, 
W u rt z collects apart the portions which distil over between 80° and 
105°, 105° and 115° 115° and 125° C. The first portion is washed 
with water, the oily layer which separates repeatedly rectified, the 
portion which passes over above 101° being each time collected apart. 
The latter is united with the portion which passed over between 105° 
and 115 , and with so much of the last portion (which passed over 
between 115° and 125°^ as^ in repeated rectifications of the latter^ 
paaaea over below 115 • All the liquid which haa distilled over 
between 105^ and 115^ is then boiled for forty-eight honrs with a 
strong aolation of canatic potash, in such a manner tihat the volatilised 
portion may condense and flow back again ; the impure butylic alcohol 
is then distilled over, separated from the water which passes over at 
the same time, more completely dehydrated by leaving it for twenty- 
four hours in contact with half its weight of caustic potash, and then 
distilled. The distillate is repeatedly rectified, and the portion which 
goes over between 108° and 110° collected apart: if the boiling • 
point remains constant between these limits during the whole of the 
distillation, the butylic alcohol is very nearly pure. The process of 
puritication may be sburtcned by causing the vapour to pass from 
the distilling fiask through an npriglit tube having two bulbs blown 
on it, and fitted with a theimometer which is immersed in the vapour 
at the top before it reaches the condensing apparatna. The less 
volatile portion then condenses in the tnbe and runs back into the 
flask, and the separation of the more and less volatile portions is 
thereby greatly facilitated. Butylic -alcohol purified as abov^ and 
boiling at 110% gave results nearly agreeing with the formula G^ioO,; 
vis. — 




Calculated. I. n. in. 

Carbon . 64*86 64<55 64*48 64-94 

Hydrogen 18-51 18'90 18-68 18*65 

For complete purification, Wurtz converted the butylic alcohol into 
iodide of butyl, which boils at 121 C, and is easily separated by 
fractional distillation from iodide of ethyl, which boils nt 73°, and 
iodide of amyl, boiling at 146°, transformed the iodide oi butyl into 

• Ann. Cb. Ph^s, 6j, xiiu 129 j Ami. Cii. l iiariu. xvui. 107. 
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acetate by means of acetate of silver ; and decomposed the latter by 
continuous boiling with concentrated solution oF potash, the volatilised 
portion being condensed and made tu run bac k ; the butylic alcohol 
was then poured off and rectified over caustic baryta. 

Btttylie alcohol thus purified ia a colourleaa liquid, more mobile 
than amylie alcohol^ and having an odour rimilar to that of the latter, 
hntleaa pungent and more vinous : it rotates the plane of polarisation 
of a ray of light ; eihihits the composition marked iii. in the above 
table ; and boils at 109° C. Sp. gr. = 0-8032 at 18°-5C. Vapour 
density = 2 589. The formula C^UjoOg gives 2*565 for a condensa* 
tion to 4 volumes. 

Butylic alroho] readily takes fire on the approach of a burning body, 
and burns with a bright flajne. It dissolves in 10^ times its weight 
of water at 18°, and is precipitated from that solntion by chloride of 
calcium, chloride of sodium, or other soluble salt, in the form of an oily 
layer. It dissolves chloride of calcium, and forms a crystalline com- 
pound therewith. Potassium converts it, with evolution of hvdrogen, 
C H ) 

into ^ i When the alcohol is dropped iqion aoda-lime 

heated to 26(y^ hydrogen gas is evolved^ and a salt of butyiie add 
formed. Sulphuric add acts violently on butylic alcohol, the mixture 
becoming heated and coloured. When the alcohol is mixed with 
sulphunc acid, sulphurous acid is evolved, and an oily layer sepa- 
rates, consisting; chiefly of hydrocarbons polymeric with butylcne* 
When butylic alcohol is quickly mixed with excess of sulphuric acid, a 
small quantity of gas is evolved with great rise of temperature : by the 
application of a gentle heat, the gas may be obtained in larp;er quan- 
tity; it consists chiefly of bntylene, tofictiu r with carbonic and 
sulphurous acid. When the alcohol is gradually mixed with an equal 
volume of sulphuric acid, and the mixture kept cool, sulphobutylic 
acid is produced. 

The iormation of butylic alcohol from giape-siugai\, alone or simul- 
taneously with vinic and amylic alcohols, is expressed by the following 
equations : — 

C24Hg4024 = 2Cgllio02 + 8CO3 + 4H0 
2C^H940a4 = 2C,^HiaOa + O^ViJd^ + C^HgO^ -i- IQCO^ + 8H0. 

Wnrta searched in vain for propylic alcohol in the fusel-oil firom 
beet-molasses. Some samples of this fusel-oil yidded, by distillation, 
a small quantity of a liquid which distilled over at 1^0^ aud upwards : 
tJiis, however, was not an akohol, but a mixture of certain compound 

ethers of the amyl series. 

Action of Chloride of Zinc on Butylic Alcohol. — Butylic alcohol 
dissolves recently fused chloride of zinc at ordinary temperatures, 
forming with it a syrupy liquid. Heated with excess of chloride of 
zinc, it is decomposed, giving off, first butylcnc gas, CgUg, afterwaids 
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a mixture of that g^as with hydride of butyl, CqHjq. On passing the 
evolved gases through a tube eooled to 0° (in which crrtain hydro- 
carbons are condensed), and tln-n tbrou£^h a tube surrounded with a 
freezing mixture, a colourless liquid condenses in the latter, which, 
when taken out of the freezing mixture, is suddenly converted into u 
mixtare of about equal volumes of butylene and hvaride of butyl, the 
boiling point then rising to abou$ The less volatile hyclrocarbons, 
which boil horn 10(f to 800^, ediibited a composition expxessed by 
or C^f^Hjig, The butylene is produced from the butylic sloohot 
CgHjoOj, by separation of 2H0 ; the hydride of butyl, and the less 
volatile h^diocariionB from the butylene, possibly as represented by 
the equations— 

4 CgHg = CgH,o + C24H22 
GCgHg = CgH|0 + C4oH3g 

Butyl, CgHo, the radical of butylic alcohol, is obtained by heating 
iodide of butyl with potassium in sealed tubes for several days at the 
temperature of the water-bath. The putassjum is giadually converted 
into iodide : on opening the tubes, butylene gas escapes ; and on 
applying a gentle heat, the vapour of hymide of butyl CaH|o (wMdi 
may be condensed by a freesing mixture), the hoiiog pomt theo 
risbg rapidly to 100^. From 105** upwards, butyl, C^^Hg or CigHjg, 
passes over ; it is a colourless oily liquid, having a funt odour, and 
specifically lighter than water.* 

Found. Calculated. 
Carbon , . . 84*26 Cg . . 84^21 

Hydrogen . 1616 H9 . • 16-79 

100*41 10000 

Chloride of Butyl is formed by the action of pentnnhloride of 
phosphorus on butylic alcohol ; the action is violent, and attended with 
considerable evolution of heat. The })entuchloride is gradually added 
to the butylic alcohol in a flask having a long neck, which must be 
kept very cool. The pentachloride is then converted into oxychloride 
(or the oxychloride may be used in the first instance, in which case 
the action is less violent). After twenty- four hours, the contents of 
the flask are dialled off; the portion which distils over below 100^ is 
washed with water, dehydrated with chloride of calcium, and rectified ; 
the portion which goes over below 70P is dibride of butyl. This 
liquid is lighter than water, and has an etheresl odour, recalling also 
that of chlorine. It is rapidly decomposed by potassium, with rise 
•of temperature and evolution of gas. Its composition is CgHpGl. 

* Bulyl is identioal with the radical formeriy deacribed Eolbe under the lumt 
of ral^i. 
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Ijound. Cyoalated. 

Cwbon . Sltai^ ~61'86 (L 5188 

Hydiogen 9-69 9*99 9*70 

CUoiine. — — Cf 38-40 



10000 

Chloride of butyl is also formed by the action of hydrochloric acid 
on butylic alcohol. When the alcohol is saturated with hydrochloric 
acid gas, and the ]i(|uid enclosed in a sealed glass tube and heated in 
the water-bath, a large quantity of chloride of butyl is formed, which 
may be obtained in the separate state by washing the product with 
water, rectifying it^ and collecting apart the portion which distils over 
between 70^ and 75^ 

Bromide of Butyl is obtained by adding a few drops of bromine to 
butylic alcohol, introducing a small qoantity of phosphorus after the 
liquid has cooled to a certain point, and repeating the addition of 
bromine and the deooloratioit of the liquid by phosphorus, till vapours 
of hydrobromic acid are given off in abundance, and a quantity of 
bromine ha« been added, at least equal to the butylie alcohol. The 
liquid is then distilled at a gentle heat not exceeding 100", whereupon 
the vapours of hydrobromic acid dissolve m the water, while the bro- 
mide of butyl collects at the bottom. This product is washed with 
water, dried over chloride of calcium, and rectified. Pure bromide of 
butvl boils at 89*^, and smells hke chloiidc of butyl. Its specific 
gravity at 16° is 1'274. Yapoor-denBity, by experiment, 4*720, while 
the formula CgHgBr gives for a condensation to 4 yols* the number 
4-749. 

Found. Oalcolated. 

Carbon . 34-58"^^^97 Cg 35-03 

Hydrogen 6'79 667 Hg 6-56 

Bromine. — 57*91 Br 58*41 



99-55 10000 

Bromide of butyl is decomposed by potassium very slowly in the 
cold, bat wi^ nolnioe when h«ited. "When the substances were heated 
together in a snied tube, the action took place immediately after the 
fosaon cf 'the potassium. Large quantities of gas were evolved, 
piobably batylene and hydride of butyl ; and the tube exploded with 
viidenoe. Ammonia acts but slowly on bromide of butyl at ordinary 
temperatures, probably with formation of butylamine. 

Iodide of Butyl. — Obtained by adding 1 5 pt. iodine to 1 pt. of 
butylic alcohol, which must be kept cold ; gradually introducing about 
0* 1 5 phosphorus ; and subsequently heating the mixture (at last to 
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ebullition), the colour of which becomes lighter and brownish-yellow, 
while hydriodic acid volatilises to^rcther with a little iodide of butyl. 
These vapourij are received iu cold water; the residue^ when cold, 
washed with this liquid, and afterwards with pure water ; then dehy- 
drated by chloride of calcium ; and freed from a small qtiaiitity of un- 
altered butylie alcohol, by treating it, while warm j with pmverised iodide 
of phoephoms'i' tUl that compound crystallites out. The liquid then 
distilled, and the distillate washed with water, dehydrated with chloride 
of calcium, and rectified, the portion which distils over at 118^ to 122° 
being collected apart. Iodide of butyl recently prepared is acolourlen 
strongly refracting liquid, which, however, soon turns brown when 
exposed to light. It boils at 121°; but when a mixture of water and 
iodide of butyl is distilled, the thermometer at the commencement of 
•the process, when iodide of butyl chiefly distils over, shows a tempe- 
rature of only 88° to 89°. The specific gravity of iodide of butyl is 
I'GOl at 19°. Vu|)our-density by experiment = 6"217: the formula 
CgHgl gives 6*343 for a condensation to 4 volumes. 

Found. Gdonihtol 

Carbon . '26-01 26 51) 20-26 26-41 — Cg 26-22 

Hvdiogcn 5-00 5 13 iiOi 492 — H« 491 

lodmc . — — — — 68*68 I 68-87 

Iodide of butyl bums with difficulty, and only in contact with an 
inflamed body, and gives off vapours of iodine. ' It is but slowly 
attacked by aqueous solution of potash, even after long boiling ; alco- 
holic potasn decomposes it, with fonnation of iodide of potassium and 

butyl IP alcohol. It is readily decomposed by silver-salta. With an 
alcoholic solution of nitrate of silver it immediately forms iodide of 
silver; it likewise acts on dry silver-salts, and this reaction gives rise 
to the formation of several other ethers from the iodide of butyl* 

BiUjfUe Ether, Cfifi, or Q^jj^ | O,, is formed by the action of 

iodide of butyl on the compound i Og, produced by the action of 

Sotassium on butylic alcohol, but could not be separated by fractimisl 
istillation frojn the eicess cif butylic alcohol, which hoUsnesdy st the 
same point. On attempting to remove the ezoesa of butylic alcohol 
by saturating the liquid with potassium, ultimately with the aid of 
heat, and treating the still hot liquid witii iodide of butyli a violent 

♦ Wurt« prepares this compound by adding 8 or 10 pts. of iodine to 1 pt. pbo»" 
phorus in a glass vessel which admits of being closed ; violeiit action takes place, and 
the rusulling compound fuses. The heat is contumed lor a short time, till the film 
which adheres t« the sides of the vessel becomes dark red and tnuooluoent, and the 
liquid compound sepnmtrfl from the solid phosphorus (whioh hasbeooiiiesiiioiphotti): 
the compound 8oUditlet> lu the orj^et^^uie state. 
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action takes place, attended with formation^ not of butylic etlier^ but 
of butylic alcohol and butylene : 

+ C,U^O, « C,H„0, + C,H, + KI. 

Iodide of butyl is completely decomposed by dry oxirle of 
silver, — with formation of butylic ether and iodide of silver, — the 
former being, however, associated with small qium titles of butylcne- 
gas, water, reproduced butylic alcohol, and carbonate of butyl. The 
formation of the water and carbonic acid is attributed by Wurtz to 
the oxidising action of the excess of silver-oxide : the formatioii of 
butylic aloobol be regards as taking place in the manner represented 
by one of the equations : 

CJdJL + AgO + HO s= CgHioOa + AgL 
+ 2AgO « CgllioO^ + CgHg + 2AgL 

C H ) 

Vinoi/uiylic Ether, C,2Hi402 = H* i Prepared by the 

action of iodide of ethyl on the compound CgH^KOj at ordinary tern* 
peratures. .Vfter the mixture had been left to stand for a day, it was 
distilled, the excess of iodide of ethyl passing over first, then vino- 
butylic ether, and lastly (above 95°) the excess of butylic alcohol. 
The last portion of the distillate was as^ain treated with potassium^ 
then the first portion, to form a new poiUon of vinobutylic ether; and 
lastly, the entire liquid rectified, the portion which distilled over 
between 78° and 80° being collected apaft. Thisj which was a colour- 
less liquid having an agreeable odour, eihibited a density of 0*7507« 
and tbe composition C^^llu^a* 

Found. Calculated. 

Carbon . . 7015 C^^ 70o8 

Hydiogen . 14*04 H^^ 1372 

Ojygen . . — 16*70 

100-00 



Carbtmaie of Buiyl was prepared by enclosing equal parts of car* 
bonate of silver and iodide of butyl in^ sealed gliMsflaskj and beating 
the mixture in the water-bath for two days. On opening the ^ask 
. after cooling, a small quantity of carbonic acid escaped^ together with 
a gas (butylene) which burned with a smoky fiame. The liquid 
remaining in the flask was then distilled in the oil-bath, and tbe portion 
which passed over above 180° again rectified. Carbonate of butyl 
thus obtained is a colourless liquid specitieally lighter than water, 
having an agreeable odour like that of carbonate; of ethyl, and boiling 
at 190°. Its composition answers to the formula — 
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Carbon 

Hydrogen 

Oxygen 



CO )Q 



CO 



^ lo 



'8"9 



, CgHg . 

C.O^ o, 



Foand. 

6214 
10-49 



Calculated* 

Ci8 6209 



H 
Q 



18 



10-34 
100*00 



Aqueous ftnunonia oonveits it into butylic alcohol aDd butylie 
tnethane. 

Nitrate of ButyL — Prepared by mixing previously fused nitrate of 
silver with a small quantity of nrra likewise fused, and acldinfr a 
quantity of iodide of butyl not quite sufficient to decompose the silver- 
salt ; action immediately takes place, and the nitrate of butyl is dis- 
tilled over, partly by the heat evolved in the reaction, and the rest 
between 140° and 150°. The distillate, after being washed with watci, 
and dehydrated by chloride of calcium, is a colouxless liquid heavier 
thaa water^ and tasting sweet at first, but afterwards pungent and 
.aromatic. It boils at 130^; bnros with a pale flame; its vspoar 
does not detonate. Its composition corresponds with the formiih 

W0. = N(^}0,. 

Found. Calculated. 

Carbon . . 4055 Cg 40*33 

Hydrogen . . 7*31 Hg 7-56. 

Nitrogen . . — N 11*76 

Oxygen . . — • 0^ 40*35 

100-00 

With alcoholic potash it yields butylic alcohol and nitrate of potashj 
Solphuretted hydrogen has no action upon it. 

Sulphate of Butyl \^ formed by the action of iodide of butyl on 
sulphate of silver at ordinai y temperatures. Tlie heat evolved in this 
reaction is sufficient to exert a deconi] losing action on the resulting 
sulphate of butyl ; the mixture blackens in separate places ; and on 
opening the vessel in which the action has taken place, the odour of 
sulphurous acid becomes perceptible. The action may be moderated 
by cooling the vessel ; but the sulphate of butyl is so unstable that it 
decomposes from one day to another, yielding sulphurous acid, a 
coloured viscid hydroesroon, and a peculiar conjugated aod, whidi 
may be extracted by treating; the reddue with water; and fonns vith 
baryta a aolnble salt which flhries up to a gummy mass m vaem» 
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Acetate of Butyl is prepai ed by decomposing the iodide with nitrate 
of silver. The latter salt is mixed in a small ilask with a uearly 
equivalent quantity of iodide of butyl, the neck of the flaak sealed, 
fmd the fladc heated for several hours in the waAer«bath. Iodide of 
silw is then formedj together with aeetate of butyl^ which may be 
separated by distillation. The distillate is washed with water containing 
a little carbonate of soda in solution, then dried with chloride of cal- 
cium, and rectified. Pare acetate of butyl is an ethereal^ perfectly 
eolourleas liquid, having a very agreeable odour, boiling at 114^, and 
having a density of 0*8845 at IG^. Vapour-density by experiment 
=4*073 ; by calculation from the formula Q^^^fiA* ^'017 for a 
condensation to 4 volumes. 

Found. ' Calculated. 

Carbon . . 61-94 6206 
Hydrogen . . 10*42 10-34^ 
Oxygen . . — O4 27 oO 



10000 

Wlien boiled with solntinn of caustic potash, it is decomposed with 
formation of acetic acid and butylic alcolio]. 

Acetate of butyl may also be obtained by distilling equivalent quan- 
tities of 8u]j)liobiitylatc of potash and recently fused acetate of potash. 
In a siuulai- manner, Formiate of Butyl may be prepared : it is a 
liquid having an agreeable odour, and boiling at about 100°. 

Sulphodulylic Acid may be separated from its baryta-salt by sul^ 
phuric acid, but has not vet been minutely examined. The baryta- 
9aU is obtahied by gradually adding strong sulphuric acid to an equal 
volume of butylic lucohol, diluting the mixture after twenty<-fourhour» 
with ten times its volume of water, saturating with carbonate of baryta, 
and evaporating the filti Ht * . The baryta-salt crystallises in large 
white rhombic lamin» which are unctuous to the touch* Their com- 
position is — 

Ba 

F<mnd. Oaloulstod. 

Cg 20*01 

11,1 4*58 

O3 1000 

2SO3 3.3-39 

BaO 3202 • 



1 



Carbon 20*18 — 

Hydrogen . 4*63 — 

Oxygen . . — — 

bulphuric acid — — 

Baryta . . . 31-75 31*73 
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The crystals dissolve readily in water : at 100° or in vacuo they giTe 
off 2 eq. water. 

The jM/otA-aalt of sulpbobniylic acid, was prepafcd hj diluting 
the mixttireof aulplmric acid and butylie aloohol with twice its bulk 
of water, mixing it with solid earbonate of potash, evaporating in the 
water-batby and exhausting the residue with boiling alcohol. The 
potash-salt crystallised from the filtrate in broad nacreous lamiiUBt 
it dissolvca readily in water, with tolerable facility in boiling alcoboli 
siia^gly in cold alcohoL The concentrated aqueona solation is pre- 
cipitated by alcohol. Its compoaition it ^a^^^ }^a- 

CUcnlatod. 

C- 24-97 
£L 6-68 
0 — 

2SO3 — 
KO 24-55 




Carbon . . 24-82 

Hyclropren ♦ 4*94 
Oxygen . — — 
Sulphuric acid — — 

Potash. . 2411 )^'53 



The aqueous Bolution of this salt distilled with caustic potash^ yields 
butylie alcohol and sulphate of potash. 

Sulphobutylati^ of lime was prepared like the precedins; salts. By 
evaporating the aqueous solution, it was obtained lu small nacreous 
crystals, which, under tbe microscope, presented the appearance of 
aix-sided lamine. They are anhydioiUy dissolve readily In water 
(the solution is highly efflorescent), and have the oompoaitioii 

Ogj analysis gave 16 41 per cent, lime, while the for- 
mula leqairea 16*18 per cent. 

C H 

Buiylamme, — ^This base, like all the bases of the series N ^ 

may be obtained by the action of potash on cyanate and cyanniate of 
butyl. A mixture of these two ethers is obtained by distilling 2 parts 
of sulphobatylate of potash with 1 part of perfectly dry and recently 
prepared cyanate of potash. The pasty distillate is dissolved in alco- 
hol, and the solution boiled with addition of fragments of caustic 
potash. Carbonate of potash is then formed, and butylaminc evolved, 
which is condensed in a small quantity of cold water acidulated with 
hydrochloric acid. The boilins: is continued till the residue is quite 
fused and no longer {^ives off alkaline vapours. The resulting solution 
of hydrochloratc of butylaniine is evaporated to dryness, and the salt, 
alter being freed from icsidiial water by fusion, is pulverised wheu 
cold, and (^uicklv mixed with an equal weight of quicklime. This 
mixture is mtrodnced into a tube of hard glass, which most be filled 
with it to fonr-Mhs. The remaining portion of the tube is iSlled with 
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fragments of caustic baryta; a gas-dolivrry tube bent at right angles 
attached to this tube, and made to dip into a ^mnW Hask surrounded 
with ice; and the tube carefully heated in a combustion -furnact^ 
beginning at the closed end. The butylamine which escapes is eom- 
pletely dehydrated by caustic baryta, and condenses in the flask. It 
boils at 69° to 70°; suielU stiongly ammoniacal and somewhat aro- 
matic ; is inflammable, and barns with a luminous flame. In contact 
with drodilorie acid, it forms dense fumes. It dissolves in all 
proportions in water or alcohol. The aqueous solution smells like the 

Sure base, and is ver^ caustic ; when concentrated, it is somewhat viscid, 
loat metallic solutions are precipitated hy butylamine in the same 
manner as by ammonia : the precipitates formed in. solutions of zinc, 
cadmium, and copper, dissolve in ercess of the precipitant : gelatinous 
alumina likewise dissolves in excess of butylamine. The oxides of 
nickel, eadmium, and chromium, do not redissolve in excess of the 
prccij)itant. Nitrate of silver forms with butylamine a tawny ypllow 
precipitate easily soluble in excess. Gelatinous silica dissolves very 
perceptibly in butylainme, and remains in the pulverulent and amor- 
phous state when the solution is evaporated. 

The oompoaition of butylamine ia expressed by the formula— 



C,H„N=;=N( II 



Found. Ualoulated. 

Cafbon . e?68^ ~6B-87 Cg 65-76 

Hydrogen U*99 15-26 1506 
Nitrogen — N 19*19 

10000 

Uydroehlorate of butylamine, CgHi.N.HCl, crystallises in deliques* 
cent needSes, melts above lOOP, emits thick white fumes in the air, and 
volatilises without residue. It gave by analysis 43*83 per cent. C, 

and 11*05 the formula requiring 43*83 and 10*95. 

The platinum^salt of butylamine does not separate out immediately 
on mixmg hydrochlorate of butylamine and bichloride of platinum, 

even in concentrated solutions, but crystallises after evaporation in 
beautiful orange-yellow laminae, which are soluble in water and alco- 
hol, and have the composition Cgll^N • IlCl-f PtCl2. Analysis gave 

1718 per cent. C, 4*52 H, and 35 02 Pt, the formula requiring 

1719 C, 4-29 H, and 35-32 Pt. 

VOL. vm. — NO. XXXI. t 
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Hvdrochl orate of hntvlnmine nnd tcrchloride of gold may he mixed 
without separation of a double salt; but on evaporatins: the mixture, 
the double salt crystallises in yellow rectangular tables, which, when 
heated above lOCr, melt to an orauge-yellow liquid. The analysis of 
these crystals ^ave 18*79 per cent. C, 4-81 H, and 37*50 Au, the 
formula SCCgHnN^IICl) + AuCl^ requiring 18-30 C, 4 57 11, and 
37'94 Au. 



•n BoSf Ite Vercaptm «MI Bntflte VfMihaac.*' 

Butylic Mercaptan, C^HioSj. — This compound is easily obtained 
by distilling at toe heat of the water-lutth a mixtave of aolutioD of 
sulph-hydrate of potasaiam and a concentrated solution of pare 
sulphobntylateof potash, taking care to receive the pfodnet in a well- 
cooled flask. The oily liquid which condenses is decanted, placed in 
contact with chloride of calcium^ and then distille d with the thermo- 
meter, the portbn which distils over between 85^ and 95° C. being 
collected apart. 

The reaction which gives rise to the formation of butylic meicaptan 
is expressed by the following equation 

• 

^8^°] 2 so, + = ^i^'}s, + 2(K0 . SO,). 

Sulphobutjlate Butylio 
of poUah. merakptan. 



Butylic mercaptan thus obtamed is a colourless, very mobile liquid, 
lighter than water, and having the peculiar, disagreeable odour which 
characterises the mercaptans. Sp. gi-. 0 848 at 11°*5 C. Vapour- 
density by experiment, 6-10. Calculation from the formula CgHigSa 
gives 3" 11 for a coudeuKation to 4 volumes. Boils at 88° C. Very 
inflammable^ and bums with a very bright blue flame. Very 
sparingly soluble in water. Mizea in all proportions in alcohol 
and ether. Has no action on vegetable colours. • IHasolvea sulphnr 
and iodine. 

• Ann. Ch. Pbj?8. [SJ, xliv. 337. 
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The analyais of this body gave the following malts t*^ — 

Bxpenmenfc. Calculated. 

Carbon . 58-5E 58'16 58-33 
Hydrogea 11-71 11-82 H,o IMl 

Sulphur . — — S3 85-56 

10000 

Dilute nitric acid acts very stront^ly on butylic mercaptan ; the 
liquid becomes red, from formatiou ot" a certain quantity o nitric 
oxide which dissolves in it; but the colour disappears on heating, and 
an oily liquid is then found on the surface. 

Butylic mercaptan, like its homologues, forms compounds in wbich 
its basic hydrogen is replaced by a metal. Thus^ when it is heaited 
with potassiom^ hydrogen is evolved, and a white granular substance 
formed, which is soluble in alcohol, and consists of butyhsulphopoiassic 
C H 1 

alcohol, ^ ^2* pouring an alcoholic solution of butylic 

mercaptan into acetate of lead^ a yellow ciystaUine precipitate is 
formed containing ^pi^^jSs- 

MTicn an alcoholic solution of butylic nicrraptan is poured upon 
red oxide of mercury, a rapid action tak(;s place, attended with con- 
siderable elevation of temperature, and a white substance is formed 
consisting oi butylomercaptide of mercury, or butylosulphomer curie 
alcohol : 

s, + HgO « HO + S3. 

On dissolving the product in boiling alcohol, and leaving the 
solution to cool, the compound is deposited in white nacreous scaleSi 
very fusible, and unctuous to the touch. Their composition is as 
follows : — 

Expt. (mean). Tlieorv. 

Carbon . . . 25*78 Cg 25-39 

Hydrogen . . 501 476 

Mercury . . . 52*55 Hg 62*91 

Sulphur ... — Sa 16-94 

100-00 

This compound is decomposed by sulphuretted hydrogen, yielding 
sulphide of mercury and butylic alcohol* 
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Butylic mercaptan acts in a similar maiiiu r on other niotallir oxides: 
thus it form» white precipitates with acetate of copper aud ter- 
chloride of gold. 

Butylic Urethane, C,oH,^N04. — Obtained by the action of gaseous 
or liquid chloride of cyanogen on butylic alcohol, — its foruiatiou beingi 
however, accompanied by that of cai'bouate of butyl. 

aCgHioOa + CaNCl = CioHnNO^ + CgH^Cl, 

and 

2C8HioOa + CaNCl + 2H0 = 2{C8H90 • CO^) + NH4CI. 

Carbonate of 
butyl. 

The best mode of preparing butylic nrethane is to pour liquid 
chloride of cyanogen into butylic alcohol. The reaction takes place 
quickly with the aid of heat, more slowly at ordinary temperatures. 
It is generally indicated by the formation of a mass of crystals within 
the liquid, in case the butylic alcohol contains a little water. It is 
complete when the odour ui elilonde of cyanogen has completely dis- 
appeared. The best mode of accelerating it is to heat the mixture m 
a waled tube placifd in the water-batb. Affcer cooling, the cr^jstalB 
must be well pressed^ the liqtdd introduced into a retort^ and distilled. 
When neai'ly two-thirds of the liquid has passed over, the receiver ia 
to be changed, and the portion which distils over above 220^0. 
collected apart. This product is an oily liquid which solidifies on 
cooling, and partly collects in the neck of the retort in a shining 
crystalline mass, which is unctuous to the touch : this is butylic 
nrethane. It must be carefully collected and pressed between folds 
of blotting-paper. It is iiualiy purilied by crystallisation fram boiling 
alcohol. 

Butylic nrethane thus prepared iurins beautiful nacreous scales, 
which are very brilliant, unctuous to the touch, insoluble in water, 
solulilc 10 alcoiiol and ether; they melt at a vei*y geutle heat, aud 
disiil without alteration. 

The analysis of these crystals gave 51*09 per cent. C, and 0*18 H ; 
corresponding with the formula — 

CioH,iN04, or 

CO )Q 

which requires 61*28 C, aud 9 4^ H. 
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The first portion of the distillate obtained by tlu; action of chloride 
of cyanop^cn on bntylic alcohol consists of Carbonate of Buttjl. On 
redistilling:; this liquid, and collecting that which passed over between 
180" and 190^ C, a colourless, very mobile liquid was obtained, lighter 
than water, having a very agreeable odour, and yielding by analysis 
01-53 per cent. C, and 10 65 H. The formula C^UgO,^,,,' or 

Cfi^ [ ] , requires 62 09 C, and 10-34 H. 

Wnrtshad previously obtaiqcd the carbonate of ethyl by the action 
of chloride of cyanogen on common alcohol. 



•n Aiiirlic Alcohol.* 
By Ii. Pasteur. 

The fusel-oil of commerce consists chiefly of a mixture of two kinds 
of amylic alcohol, — one active, and the other inactive with rej^ard to 
polarised light. Thc^se two varieties arc exactly similar in their 
chemical properties, differ but slightly in density and boilina: point, 
and give rise under similar circumstances to products which resemble 
each other in all respects, excepting in their relation to polarised 
light, those wiueh aie derived iiom the active alcohol being themselves 
active^ and those which result from the inactive alcohol being themselves 
also inactive. 

The pro})ortion of the active and inactive alcohob in fasel-oil 
varies according to its origin : thus the fusel-oil obtained by fermen- 
tation of the jaice of mangold-wnrzel contains about one-third of 
active, and two-thirds of inactive ainylic alcohol» whereas that which 
is produced by fermentatimi of the molasse«; contains about equal 
parts of the two alcohols. The two alcohols cannot be separated by 
fractional distillation, but only by fractional crystallisation of the 
active and inactive sMlphaniylates of baryta. For this purpose it is 
necessary to pt cparc a large quantity of snlphamylate of baryta from 
crude amylic alcohol rectified by a single distillation in order to free 
it from water and vinic alcohol. The amylic alcohol thus far purified 
is mixed, as usual, with an equal weight of sulphuric acid, the 
mixture treated with carbonate of baryta, then filtered uud left to 
crystallise. The crystals have all the same aspect, lustre, form, and 
angles ; and, as in the case of a perfectly constant and homogeneous 
substance, the salt may be crystallised either wholly or partially any 

* Conipt. rend. zlL 286. 
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immber of times, witlumt tlie slightest (hancre in the aspect of the 
crystals. Nevertln Irss tlie mass is rcall) roniposcd of two kinds of 
crystals diflbriiig in solubility, and iii thuir action on polarised light, — 
one being, indeed, active, and the other inactive. They arc very di£&- 
enlt to separate^ in oonBeqaence of their complete iaomorphiiiiK 
•Neveirt]iele88» the active salt is 2^ times more solable tlian tiie inae* 
tive I and if the first crystals wbick separate be recryttallised about 
20 times, a product will at length be obtained which has no action on 
polarised light ; and by repeatedly crystallising the mother*liqaor, a 
solution will ultimately be left eontaining nothing but the active salt. 
Lastly, on extracting from these two varieties of the sulphamylate, the 
amylic alcohol of which they contain the elements, it is found that the 
more soluble salt yields an amylic alcohol which rotates the plane of 
polarisation to the left, and to the amount of 20° in a tube 50 centi- 
metres long, while the less soluble salt yields an amylic alcohol which 
has DO perceptible action on polarised light. 

The coniparative study of these two alcohols exhibits many points 
of interest. Every reaction that can be perlbrmed with the oue may 
likewise be produced with the other, under the same circumstances, 
and the resemblance of the resulting products often approaches nearly 
to identity, without ever actually attaining it. Moreover^ the active 
alcohol always gives active products, and the inactive alcohol inactive 
products, provided we do not go as far as the radical C,oHii, in which 
reside the dissymmetry of the molecules and the action on polarised 
light. One of the most remarkable differences exhibited by the two 
alcohols is in their densities. The active alcohol is heavier than the 
other, and the difference amounts to nearly y,'^. Consequently, 
equal volumes of the two alcohols do not contain equal numbers of 
molecules, those of the active alcohol being more crowded than those 
of the other ; and the difference i;^ considerable for a phenomenon of 
such a nature. The active alcohol boils at 127^ to 128° C, under 
the ordinary pressure, and the inactive alcohol at 129°. The mixture 
of the two boils at intermediate temperatures, and not at 132 , ab i6 
commonly stated* 
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•n llyp«sieto ac1«, m new tetty mM obtained tmm BavthMt^ll.* 

By A. fsOssniann and U. fticlieycii. 

The em'ihnut {Arachis hi/pogfpa,Jj.) h&smaW, low-growing, legami- 
nous plant, which grows wild in South America and on the south 
coasts of Africa and Asia, and is cultivated in Italy, Spain, and the 
South of France. The seeds, which ripen only when the pods are 
covered up with earth, produce a large quantity of a nearly colourless 
oil, having an agreeahle taste. This oil bums with a bright flame, 
forms ail excellent soap with alkalies, and mixes very readily with 
essential oOs. At 4-S°C, it yields a solid fat resembling steariDe, 
becomes ▼iflcid at —8^ or and solidifies completely at —7^. 

This oil contains two fatty acidsy vis. Arae^nie aeid, belonging to 
the series 0^11^0^ and Hypogaie aeH belonging to the oleic acid 
series, CoHq-^O^. Arachinic acid was discorefed by Gossmann^f 
who obtained it by saponifying the oil with very strong caustic sodiay 
deeomponng the resulting fat with hydrochloric acid, and separating 
the more solid portion of the fatty acid thus obtained by rep -ated 
crystallisation from alcohol and by pressure. After four crystallisa- 
tions, a solid fatty acid was obtained, exhibitnii^ n r vnstant melting 
point. It was procured m larger qnaiitity by subjecting the mixed 
fatty acids to Ifpintz's method of fractional crystallisation of the 
leaa-salts. Araelumc aeid crvstallisea in verv beautiful shinv laminje; 
acquires a nacreous lustre by pressure ; melts at 75° ; solidities with 
radiating structure at 73*5°, and becomes white and like porcelain by 
keeping. When pnre, it dissolves but very sparingly in cold alcohol 
of ordinary strength, sparingly also in cold absolute alcohol^ readily 
in hot absolute alcohol, and very readily in ether. Its analysis gave 
the following results : — 



CUddated. 



40 C 240 
40H 40 
4 0 82 



7692 
12*82 
10-26 



Found. 

76 84 76-8T 76-82 
12-96 12*93 12-82 



12-82 



C40H40O4 312 100-00 



The formula was confirmed by the analysis of arachinic ether — 

( C H^^ ^ prepared in the usual manner by passing hydro- 
chloric aci§ gas into an alcoholic solution of the acid. 



• Ann. Gh. Pharm. xdT. 230. 



t Ibid. Ixxxix. 1. 
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Hypogceic acid, GgjNaoO,^, more recently discovered by Gossmann 
and Scheven, is obtained as follows : — After the earthnut oil had been 
saponified with caustic soda, and the separated acids purified by re- 
peated fusion in water, they were dissolved in alcohol, precipitated 
with acetate of niagDesia and ammonia, and the liquid filtered. Tho 
filtrate was then mixed with an excess of alcoholic solution of acetate 
of lead and excess of ammonia, and left at rest for several dava. Aa 
toon aa the precipitate ceased to iiicreaae, it #a8 ooUected, dried as 
quickly as possible by j^reaaare, and thoroughly exhausted with ether 
ID a well-closed cylindricsl vessel. The ethereal solution of the lead- 
salt was then mixed with a alight ezcesa of dilute hydrochloric acid, 
access of air being as far as possible prevented ; the chloride of lead 
filtered off ; and the filtrate aeveral times shaken up with water freed 
from air by boiling. As soon as the ethereal solution of the oleic 
acid Irad become clear, it was taken off and set aside in a well -closed 
stoppered cylinder till the temperature became favourable for the 
examination of the acids. The greater part of the ether was then 
<*arefully distilled off in the water-bath. As the liquid cooled, an acid 
crystallised out, which had a slight yellowish colour ; but by gentle 
pressuie and rcciyestallisatiuu from alcohol, it was obtained quite white 
and in needle-shaped masses. In solution there remained a yeUowiah 
acid, which was probably altered by oxidising inflaences. At a lower 
temperature, this also crystallised completely in a masa of ydlowish 
stellate, needle-ahaped cryatala, which by reerystalliaation from idcohol 
were likewise obtained colourless. The sevml crops of crystals thus 
purified constitute the new acid — hypogmc acid — ^which is charac- 
terised by t iie following propertiea. 

It consists of colourless acicular aggregatea; melts at 34° to 35° C. ; 
dissolves readily in alcohol and ether; saponifies pretty easily even in 
the cold ; becomes yellowish red on exposure to the air, acquiring at 
the same time nn extremely rancid odom', and an acid reaction. The 
acid, when thus altered, crystallises with great difficulty even at a very 
low temperature. In this respect it bears some resemblance to ordi- 
nary oleic acid. 

For analysis, the acid was brought to a constant weight at 100° C. 
with aa little access of air as possible. 



GdoulatMl. Found. 

32C . . 192 75-59 75*50 75 68 7551 

30H . . 30 1181 11-70 11-81 11-79 
40 . . 32 12-60 



^92^30^4 254 10000 
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Copper-salt, C32H29CU4O4. — Prepared by passing an rxress of dry 
ammoniacal gas into an alcoholic solutiori of the piinjied acid, and 
adding^ an alcoholic solution of acetate of copper. The solution 
remained clear at first, bu.i when cooled to a low temperature, depo- 
sited a tine, light blue^ granular, crystallised compound, which, when 
quickly and earefally dried^ remained unaltered, contained no^ am- 
monia, and dissolved with tolerable fiEM*ility in alcohol, forming a clear 
solution. At 75^ C. it baked together, becoming translucent and 
waxy. Dried at 100^, it yielded 67*27 per cent, carbon, and 10*40 
hydrogen, the formnla reqoiring 67*86 and 10*17. 

Baryta'Salt, CgjHjgBaO^. — Obtained, like the copper-salt, in the 

form of a white granuhu- precipitate, which dissolved when heated, 
leaving only a small quantity of a very basic salt. The solution on 
cooUtig yielded a granular crystalline salt, contauung 24*0^ per cent. 
BaO \ the formula requires 23*81. 

Hjipogaic ei/ier, | p | O4. — ^This compound was prepared 

by passing di'y hydrochloric acid gas into a solution of the purified acid 
in 95 per cent, alcohol, as long as it continued to be absorbed ; then 
heating the liquid, leaving it to stand for 24 hours, and repeating the 
whole process with the layer of ether thus obtained. The product, 
after being freed from hydrochloric acid by shaking up with water, 
and from free hypogeic acid by treating it with small quantities of 
alcohol, was dried in a retort at 100 to 120° in a stream of carbonic 
acid gas, and analysed. 

Otloulated. Found. 

36 C . . 210 76 59 ^ TG^'jQ 76*91^0 72 

34H . . 34 1205 1201 11-92 11*93 

40 . . 33 11*36 



282 10000 

Uyi^gseic ether has a yellowish colour, probably arising from slight 
imj^unty ; it is not volatile, heavier than alcohol (at the bottom of 
which it collects), lighter than water. It is insoluble in water, and 
dissolves very sparingly in alcohol, whence the latter is well adapted 

to free it from unetherised acid. 

The authors endeavoured aUo to ascertain whether the earthriut-oil 
contains any other acid of the oleic r^erics besides hypogicic acid. Kor 
this pui'pose, the entire quantity of uuid separated from the ethereal 
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solution of the lead-salt obtamed from a certaio portion of the oil 
was converted into ether, and the ether analysed. This ether gave 
quantities of carbon and iiydiogen agreeing exactly with the above; 
hence, as the lead-salts of all the acids of the oleic aeries are soluUe 
in ether, it may be concluded that no other acid of that series is con- 
tained in the €»1* 



By T. AiKertttn. 

In the mother-liquors obtained in the purification of narcotiiie by 
repeated crystallisation from boiling alcohol, Anderson has found, 
besides narcotine, the more soluble alkaloid papaverine. This body is 
obtained free from narcotine by finely pulverising the last crystals 
obtained from the mother-liquors, and digesting the powder with a 
small quantity of acetic acid, which then combines only with the 
papaTerine. As soon as the liquid becomeB neutral, it is decanted, 
the residue again treated with a small quantity of aeetie acid, and this 
treatment repeated as long as the acetic acid is completely neutrslised 
by contact with the residue. From the liquid filtered irom the on- 
dissolved narcotine^ the papaverine was precipitated by ammonia and 
recrystallised from boiling alcohol. Papaverine was obtained in con- 
siderable quantity from the mother-liquor remaining after the first 
crystallisation of the crude narcotine, by precipitating that liquid with 
subncetate of lead; boilinp: the finely pulverised precipitate with 
alcohol; driving off the alcohol from the dark nkoholic decoction ; 
treating the residue with dilute hydrochloric acid ; concentrating the 
hydrochloric acid solution of narcotine and papaverine filtered from the 
black resinous matter ; removing from the liquid the crystals of the 
sparingly soluble hydrochlorate of papaverine, which separate iii a few 
days ; purifying them by repeated recrystallisation ; sepai-ating out the 
base by means of ammonia; and purifying it by recrYstalllsationftom 
boiling alcohol. The analysis of the product thus obtained eshibited 
the composition found by Merek^t vis. C40H21NO8. 

• Ed. Phil. Trnn?. xxi. Pt. 1 ; Ann. Oh. Pfaarm. xoiv. 285. 
t Ann. Cb. Pharm. luiiL 50. 
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Found. 






Ckloulatod. 


Carbon , 


70-71 


""to^oo* 


"^7^-68 




70-79 


Hydrogen 


6-29 


6-46 


6*46 




6-20 


Nitrogen* 


4*40 


3-96 




N 


4-14 


Qxygen . 


18-60 


18-96 




O3 


1878 



The platinum-salt gave 17*82 per cent, platiuam, the calculated 
quantity being 18*10. 

Action of Nitric Acid. — Papaverine dissolves in dilute nitric acid 
without decomposition ; but on mixing the solution with an excess, 
especially of strong nitric acid, and beating the liquid, a vivid action 
takes place; red fumes are evolved; the liquid assumes a deep red 
colour; and*orange*coloured crystals separate out from it, consisting 
of the nitrate of a new base, Nitropapa»erine» This base scjwrates 
from a solution of the salt in boiling water or in excess of nitric 
icid, on addition of ammonia^ in the form of a light yellow flocculent 
precipitate, and after recrystallisation from boiling alcohol is obtained 
in needles. It is insoluble in water, soluble in alcohol and ether, 
bluns reddened litmus paper, dissolves in acids, and neutralises them 
completely, forming salts which are all of a pale reddish yellow colour*, 
and insoluble in water. It fuses when heated, and burns away 
quickly at a higher temperature. When boiled with strong solution 
of potash, it gives off traces of a volatile base. It does not, like 
papaverine, give a purple colouraLiou with jsulpkuric acid. Its com- 
position is C4QH2o(NOJNOg. 







Galcnlated. 


Vomid. 


40 G . 


. . 240 


62-60 


62*81 


20 H . 


. . 20 


5*20 


5'21 


2 N . 


. . 28 


7*29 




12 0 . 


. . 96 


26*01 






884 


100*00 





The crystals which separate from the alcoholic solution retain 1 eq. 
of water (2*29 per cent.) 

' The nitrate of nitropapaverine prepared as above forms four-sided 



. * Anderson ob«enrei that paparerine precipitated bj ammonia appears to carry 
aome of the ammonia dovm with li, which makes the nitrogen determination cuiue 
out too hi^i. The SCI on d of the above (ietenainatiofia of Bitrogen waa mode with 
paparenne which had been precipitated by potush. 
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tables generally of an orange colour, but yellow when quite pnre. 
The crystals are anhydrous. It is nearly insoluble in cold, somewhat 
more sioluble in boilinp^ water, and dissolves abundantly in waUr mixt 1 
with nitric or hydroclilonc acid ; dissolves also in alcohol and ether. 
When heated^ it melts and burns quickly away, leaving a black sub- 
BtancCj which also bams completely aw^ at a stronger heat. Its 
composition is C^o^IuoC^^jNOg . HO . NO5. 



Found. 






Carbon . . 58-68 




. 53-69 


Hydrogen . 4*95 


H31 . 


4*69 


Nitrogen . . — 


Ns . 


. 9*88 


Oxygen . . — 


0,s . 


. 82-24 






100-00 



Sulphate of nitropapaverine dissolves sparingly in water, aud crys- 
tallises in small prisms. 

Hydrocfalorate of nitropa[iaverine likewise dissolves but sparingly iu 
water, but readily in excess of hydrochloric acid, and in alcohol; it 
crystallises in pale yellow needles. Bichloride of platinum added t ts 
solution throws down the platinnm-sait, C4oH9o(NO4)NO0HGl . PtCi, 
in the form of a pale yellow precipitate. 



Carbon . 
Hydrogen 
Nitrogen . 
Oxygen . 
Chlorine . 
rialmian . 



Found* 

40-47 

3*80 



H 

o 



SI 



13 



16-56 



CI, 
Pt 



CUoolated. 

40-66 

3- 55 

4- 72 
1626 
18 09 
16-72 



100 00 



Ac f ion of Bromine. — When bromine-water is added by drops to a 
solution of hydrochlorate of papavenne, a ]>ree!pitate is formed which 
redissolves at first, but afterwards remains perDKiiiLiit; this precipitate 
is the hydrobromate of Br 0 mo papaverine. Frani this salt, the base 
itself is readily obtained by digestion with aiiiinunia and reci-ystallisa- 
tion from boiling alcohol ; as the solution cools, the base separates in 
small white needles, whi^ are iiisolnble in water, bat readily, soluble 
in alcohol and ether. The crystallised base is anhydrous and iti 
composition C4yll2yBrN08. 
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Found. 

CarboD . . 57*23 
Hjrdrogen . 5*02 
Nitrogen • • — 
Oxygen . , — 
Bromine . . 19*45 



^40 

N. 
Br . 



Calculated. 

57-41 
4*78- 
8*84 
15*84 
19*13 

JOO'OO 



The hydrobromate is obtained, as above mentioned, from tbeooncen- 
trated liquid, as a yellowish, but from a more dilute solution as a white 

precipitate; from the solution in boiling alcobol, it separates in the 
form of a crystalime powder ; it is insoluble in water. When heated, 
it melts and decomposes. Its composition is C^oHgoBrNQg. HBr. 



Found. 

Carbon . . 48*36 
Hjfdrogen . 4*85 
Nitrogen . . — 
Oxygen . . — 
Bromine . . 82*48 



^40 

N. 
Br, 



Calculated. 

4809 
4*20 
2*80 
1285 
82*06 



10000 



Hydrochlorate of bromopapaverine dissolves^ though sparingly^ in 
water. 

Action of ('hJorine. — When chlorine pas is passed into a solution 
of hydrochlorate of papaverine, the liquid becomes brown, and after a 
while deposits a din^y grey precipitate, which is insoluble in water, 
bat dissolves in boihng alcohol, and separates from that solution in the 
form of a resin. Ammonia withdraws hydrochloric acid from it, and 
leaves undissolved a pnlverulent snbstance, which ia a basic chlorinated 
nibstitntion-prodnet 

Action of Iodine* — An alcoholic solution of papaverine mixed with 
tincture of iodine, yields after a while small crystals, which, when 

recn'stallised from boiling alcohol, form rectangular prisms, having a 
purple-red colour by reflected, and dark red by transmitted light. 
They are insoluble in water, are not attacked by dilute acids, but are 
quickly decomposed by ammonia and potash, papaverine then re- 
maining. Their composition is C^oll.2iNOg+ 31. When the liquid 
separated from these crystals is evaporated, another compound sepa- 
rates out, which, after recrystallisation from alcohol, forms thip 
needles, exhibiting an orange-colour by transmitted light, but leaving 
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a reddish surface. This Loiiip oi'nd remains unaltered at 100^, but 
gives off iodiue at a higher temperature. Ita composition is 

C^oHaiNOa+SI. 

Fuuad. CtUoulated. Foimd. Calculated. 

Carbon . . 83 02 33-47 24 78 24*76 

Hydrogen. . 8-21 292 2-69 216 

Nitrogen , , — * 1-95 — 1-44 

Oxv£?eTi . , — 8-95 — 6 68 

lodiuc . . . 52*90 52-71 64*60 65 01 



100 00 100 00 . . 

Action of Soda-limc-^Wheo. papaverine is heated with four times 
it» weight of floda^Umej a volatile base is evolved, the pkitinam salt 
of which contains 36*21 per cent, of platinum^ a result intermediate 
between the quantitiet of platinum m the e(»retponding salte of 
propylamine and ethylamine. Anderson thinks it probable tliat both 
these bases were present. 



en tbe Velattle Broaninc^nipeiind obtained in the Teebnlcal 

PrqpamtlDa mt BnnUae.* 

In the preparation of bromine from the last portions of the mother- 
liquor obtained from the SchSndtieck salt-spring^f there distils over, 
together with the free bromine, an oily liquid, which, being less vola^ 
tile than bromine itself, remains in the first of the series of reoeivm 
used to condense the products* This substance was formerly regarded 
by Hermann as a definite compoond C2lIBr2, the variations in its 
boiling point being attributed to the facility with Fbich it decom- 
poses'; but later experiments, performed with a larger quantity of 
material, have shown that this view is incorrect, and moreover that 
the liquid cannot be brought to a definite state by fractional distil- 
lation, even in an atmosphere of carbonic acid. By subjectmg the 

* Ann. Cli. Plmnn. xcv. 211, ' f J, pr. Cliem. Ix. 5. 
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iiqnici, liowcver, to the following treatment^ a detuute compound is 

obtained fi(nn it. 

The oily liquid cooled to —20° C. by a mixture of ice and salt, soli- 
difies for the most part in white shining crystalline laminiE. To 
parify these, the mother-liquor is carefully decanted, the crystals 
melted, again crystallised and separated from the mother-liquor, and 
these operations several times repeated. The solidified massj after 
bemg freed as completely as possible firom the mother-liquor, is then 
introduced into a capacious funnel, in the apex of which is placed a 
BmaU perforated filter. At first the principal part of the mother- 
liquor runs off, and the rest is displaced by the liquid proceeding from 
the graduallv meltinp: crystals. The product which last drips from 
the melting crystals may be regarded as perfectly pure. If the 
mother-liquor obtamed as above be again treated in the same manner, 
a product is ultimately obtained which no longer crystallises at 
-20° C. 

Themekiug point of the crystals is — 9°C. : if they haw previously 
been completely dehydrated by remaining some time over dry chlo- 
ride of ealeium, they form in the melted state a colonrlessy very 
molnle liquid, having a saccharine taste^ with a very persistent 
buming aftertaste. When exposed to the air, they decompose to a 
eertsin extent, assuming a red colour, from the presence of free bro- 
mine. When distilled even in a stream of carbonic acid, they are 
decomposed in the same manner as the crude liquid^ a small quantity 
of the above-mentioned bromide of carbon being ultimately formed. 
When expoRcd to the action of chlorine in sunshine, the liquid is 
gradually but completely converted into solid chiohde of carbon. 

The analysis of the crystals gave the foilowiug results 







Calculation. 


]BSxpt. (moan). 


2C . 


. 12 


4-74 


4*80 


H . 


. 1 


0-40 


043 


dBr . 


. 240 


94*86 


94-77 


CjHBr, 


253 


10000 


100*00 



The substance appears, therefore, to be Broinoform ; in fact, it 
agreed perfectly in coi!i position and properties -^ ifh a sample of that 
com])ound prepared in the ordinary way. Its formation is due to the 
action of the free biomine on the highly carboniferous organic matters 
contained in the mother-liquor of the salt-sprinc:. 

It is generally supposed that bromoform, like chloroform, is con- 
Verted by caustic potash into bromide of potassium and formiate of 
potash. This, however, is not the case. Not a trace of formic acid 
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is produced, and the reaction different according as the hydrate of 
potash 18 ui^d in the free 8tatc, or dissolved in alcohol. 

When hydrate of potash ia brought in contact with bromoform, no 
action takea plaoe at first, but after a while the mass becomeB lo 
strongly heated' that the bromoform begins to distil over, and at tbs 
same time a gas is evolved, whichi when freed by agitation with vster 
from a small quantity of diffused bromoform, exhibits the chsraeten 
and com position of pore carbonic oxide* The deeompositioii is expreaied 
by the following equation : — 

CaHBr + 8K0 = 2CO + HO + 8KBr, 

and is nnalo*]^oiis to that which the corresponding ox viren -compound, 
viz. formic acid, vmdergoes uiukr the iiitiueiice of sulphuric acid. 

With an alcoholic solution of potash, on the other hand, the evolved 
gas is a mixture of carbonic oxide and olefiant gas, tlie latter pro- 
ceeding from the alcohol, which, under these circumstances, is resolved 
into olefiant gas and water, its decomposition being induced by that 
of the bromoform. The relative quantities ctf carbonic acid and ole- 
fiant gas thus produced, vary with the degree of concentration of the 
alcoholic solution of potash ; but it is especially remarkable that the 
simultaneous decompositionB of the bromoform and alcohol, thbn^ 
not connected by any mutual action, nevertheless take place in simple 
atomic proportions : so that, for example, 1 atom alcohol is decom- 
posed for every 3 atoms bromoform ; or, with a differently concentrated 
solution, 5 atoms bromoform to 3 atoms alcohol ; thus affording an 
example of the remarkable law discovered by Buuseu relating to the 
coefficients of affinity. 

The non-ci-j'stallisahle portion of the original liquid appears to 
contain protobromide of carbon, CgBr^. 
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XII. — On the Folatile Oil of ** PiychoCis AJwan** 
By R. Hainks, M.6., 

PROFESSOR OF MATEBIA M. UlCk IK THE OBiOiT MEDICAL COLLEOE, BOMBAY, 

Tflis umbelliferous plant grows abundantly in Rajpootana and in 
various other parts of Central India. The fruit is ahortj oompresaed 
laterally i and in shape^ sise^ and appearance, very closely resembles 
that of Conium maeutaium* It has a powerful and agreeable odour 
of thyme. The process of extracting its volatile oil is well known to 
the natives, and is practised pretty extensively in the state of Judore 
and the neighbouring territories. The oil is used by the native 
doctors as a carminative^ under the name of Ajwa ke iel, or Ajwa oil. 
This, as sold in the Bombay bazaars, is of a dark amber-yellow colour, 
somewhat viscid, and not pouring freely, as if loaded with resin or 
fixed oil. It has a pure odour of thyme. 

Redistilled with water, it yielded, after cohobating the water several 
times, a little more than one-fourth of its bulk of a limpid bright 
yellow oil. The residue was a dark orange-yellow, viscid, oily liquid, 
almost free from odour. 

This residue was sparin^y soluble in alcohol, even when boiling, 
and itself dissolved an appreciable quantity of alcohol. On evaporating 
the alcoholic solution, the oil was obtained unchanged in its pro- 
perties. It did not appear to contain resin. It was more soluble in 
ether. Boiled with potash it formed a soluble soap. Under a heat 
gradually increasing to near redness, it was converted into volatile 

VOL. Vlll. — HO. XXXII. V 
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liquid and gaseous products, givine; off tlie punf^ent odour of acroldn* 
A small rt'sidue of carbon was left in the retort. Warmed witb 
solution of pernitrate of mercury, it did not solidify or under^'O ;iny 
material chauge, beyond becoming of a darker colour and somewhat 
more viscid. It consisted, therefore, essentially of a siccative tixed 
oil,— probably poppy oii^— with which the volatile oil had been 
adulterati'd. 

The rcctuied oil, distilled by itself, began to boil at 350*^ V , the 
boiling point slowly rase to 366°, at which about one tbu^d came 
over, and then advanced more rapidly to 460°. A small dark-coloured 
residue was left in the retort. 

The product by repeated fractional distillation was separated uito 
' two portions, one boiling at 353°, the other at 440° — 450°; the 
former amounting to about two-thirds, the latter to one-third of the 
whole. 

The more volatile portion was colourless, refracted light strongly, 
and had a peculiar, sweetish, smoky odour, reminding somewhat of 
caraway, but entirely distinct from that of thyme. Digested over 
powdered chloride of calciumj and re- distilled, it retained the same 
boiling point. Re-distilled over hydrate of soda, its boiling point 
was reduced to 347^ at which it remained constant Its specific 
gravity at 80° was 0*845. 

Burnt with oxide of copper, the following restdts were obtained:-^ 

I. 6 69 grains gave 6*43 water. 
11.8 62 „ „ 8-20 „ and 28 51 carbonic acid. 
III. 7-59 „ „ 7-35 „ „ 2492 „ „ 

Galeukited. Found* 

. .1. II. ni, 

20 C 120 89-55 — 90 20 89 54 

14 H 14 10-45 10-68 10'57 10-76 

184 10000 100-77 10080 

It is, therefore, isomeric if not identical with cymole — C^Hi^, 
The portion which boiled at 440° — 450° had a yellowish cobnr, 
which could not^be removed by repeated distillation. Its odour was 
that of the original oil, but more concentrated. When kept for 
several days, it did not crystallise ; but on throwing into it a minute 
fragment of the steaioptene previously deposited from the oil, crys- 
tals began to form immediately, and in a few hours it had become 
almost wholly converted into nearly colourless crystals, forming ^tish 
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tables of a rhomboidal shajie, surrounded by a dark yellow oily liquid. 
By prr'^sure between folds of blotting paper, the crystals were obtained 
dry and pure. 

They were then found to be identical with the crystals sold in the 
bazaar as Ajwa ka pliul, or flowers of Ajwa.* They have a powerful 
odour of thyme, and a hot and very |)nni^ent taste; are insoluble in 
water, but freely soluble iu alcohol, ether, and volatile oils. At 127° F. 
they melt to a colourless liquid, which begins to boil at 439°; but 
the temperature quickly rises to 417*', at which the whole comes over. 
The distilled liquid is colourless, not so strongly refractive as the more 
volatile liquid, and it may be kept for weeks in closed vessels in a fluid 
state, until a fragment, however minute, of its crystal is thrown in, 
when crystallisation instantly begins in all directions throughout the 
liquid. The latter was neutral to test-paper. Its specific gravity at 
78"" was 0-939, 

Sulphuric acid combines with it without charring, forming a 
colourless or pinkish crystalline mass, soluble in water and yielding a 
soluble salt with baryta. 

Nitric acid, aided by heatj oxidises it rapidly, and gives rise to the 
production of a gamboge-yellow, sticky resin. 

A crystal thrown into nitro-muriatic acid causes the instant forma- 
tion of a dark green colour, which passes after a few minutes into 
brown, with the formation of a resin. 

It did not combine with hydrate of soda, or with a strong solution 
of potassa. Heated with solid potassa, it yielded no ammonia. 

It was analysed by combustion with oxide of copper* 

I. 5*31 grains yielded 4 57 of water. (The carbonic acid was lost.) 
II. 5*73 „ „ 4 93 and 1G 75 of carbonic acid. 

III. 6-67 „ „ 5-72 „ 19-48 



Its composition is, therefore, as follows : — 

Calculated.. Fou nd . 

1. II. HI. 

20 C 120 80 00 — 79-72 79 45 

14 H 14 9-33 9*56 9*56 9*53 

2 0 16 10-67 — 10.72 1002 



150 10000 100 00 10000 

* T Imve not been able to disf^ovt-r by wliat method the natives contrive to obtain 
the stearoptene from the oil : it i» probably so loaded with it as to crystallise out on 
dropping in a fragment ready formed, without ita being necessary to re-distil the oil. 
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It is evidently, therefore, identical with the stearoptene of the oil 
of thyme, or thymole, described by M. Lallemand in the Comptes 
rendus of Sept. 26th, 1853. I could not observe, however, the pro- 
perty which M. Lallemand assigns to thymole, — of conibming with 
caustic alkalies. The reaction with nitro-muriatic acid is also, I 
believe, new. 

Oil of Ajwa, then, combines tlie properties of the oils of cumin 
ati(i tliyiii* , having the hydrocarbon of the oue^ and the oudised oil 
of the other, thus : — 

C2(,Hi4 sCymole — Hydrocarbon of Ajwa oil ; 
C20H ,40a = Thymole— Stearoptene of ditto; 

and it thus presents an exception to the general relation of the com- 
ponents of volatile oils, the stearoptene being simply the hydrocarbon 
plus oxygen^ without the separation of any portion of the hydrogen* 



XIII. — On Azobenzole and Benzidine* 

By Alfred Noble, 

AfiAiaTAni Iff THS BOTJJ. COLLSOS OB OHJMISTBT. 

While converting nitrobensole into aniline by M. A. B^ehamp's 
modification of Zinin's process, I observed a few factsj, which I beg 
permission to lay before the Chemical Society. 

M. B^champ^B process consists in reducing the nitrobeniole by a 
mixture of iron filings and acetic acid ; and his method is ranarkable 
for the facility with which the conversion of the nitrobensole is 
efFectedj — the former method, as chemists will recollect, being slov 
and extremely imperfect. The proportions recommended by M. 
Bechamp^ are 2 parts of nitrobeuzole, 2 parts of acetic acid, and 
3 parts of iron filings. In an experiment in which the amount of 
iron was considerably increased above the proportions indicated, I 
found that the result of the operation materially differed from what 
M. Bechamp had observed. The first portion of the distillate, as 
in M. Bechamp's process, consisted essentially of aniline, mixed 

* Ann. Ch. Fhys. slii. 
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vith a small amount of nitrobensole which had escaped decom- 
position; whilst the hat product, — about one-third of thewhok, — 
was a liquid of a deep red colour, which solidified in the neck of the 
retort and in the condenser-tube into a beautifully crystalline com- 
pound. 

The results of sereral repetitions of this operation satisfied me that 

the largest quantity of this substance was obtained if the amount of 
iron employed was double that recommended by M. Be champ, 
vis. 3 parts of iron to 1 of nitrobenzole and 1 of acetic acid. 

This red crystalline substance was purified by washing, first with 
HCl (to separate any adhering aniline), then with water, and after- 
wards dissolving in boiling alcohol, when, on cooling, ycllowish-red 
crystalline plates were deposited. These crystals were recrystalliscd 
once more from alcohol, and dried ui the water-bath, at which tempe- 
rature they fused : their composition was determined by a combus- 
tion with oxide of copper. 

0*26 grm. of substance gave : 

0*765 grm. of 00^, and 0*184 grm. of HO* 

These numbers lead to the formula of azobensole, C]2H5N, as may 
be seen horn the following comparison of the theoretical and experi- 
mental numbers : — 

Theory, 

Experiment. 
79*19 
5*69 



91 100*00 

Perfectly pure asobensole may be obtained , in this manner with 
greater facility than by any other process. 

A portion of aaobensole obtained by the above method was con- 
verted into benzidine by Zinin's well-known process, vis. by 
treating an alcoholic solution of this substance with ammonia and 
sulphuretted hydrogen. An analysis of the platinum-salt of the base 
thus obtained furnished an additional proof of the identity of the 
substance obtained as described above, with asobeniole. 

0*268 grm* of platinum-salt gave : 

0-068 grm. of platinum s 32*88 per cent, of Ft. 



BquTdent. Penwntage. 

Cu . . 72 79*12 

H5 . . 5 5-49 

N « . 14 15-39 
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The formula CisHgN, HCl^FtCl, requires 88*09 per cmt. of 

platinum. 

Benzidine exhibits a very interesting deportment with nitrous acid : 
when it is pcntly heated in the gas of this acid, as obtained by 

treating start h with nitric acid, a powerful reaction is observed. The 
substance assumeB an orangc-red colour^ and <^\hibirs, after being 
treated with water and crystallised from alcohol, all the properties 
of azobenzole. 

The fact of the reproduction of this body from benzidine was, 
ni(>t )\ CT, established by a combustion which furnished the following 
numbers : — 

(yftl6 grm. of tobstanee gave : 

0*628 gnu. of CO^ and 0*112 grm. of HO. 

Theory. 

Equivalent. Percentage. Experiment. 

. .72 79 12 7902 

. . 5 5-49 5 78 

N . .14 15-39 — 



91 10000 

Tiie simplest formulse for azobenzole and benzidine only differ by 
1 equivalent of hydrogen — 

Azobenzole . . . C12H5N 
Bensidine .... C13U5N 

— a relation which .suificiently explains the ti-ansibrmatiou and repro- 
duction of azobenzole. 



XIV.— Few Notes on Barium, 

By A. Matthiessen, Ph.D. 

In continuing my Fesearches in Piofessor Bunsen's laboratory on tbe 
electrolytical separation of the metala of the alkaliea and alkalme 
earths^ it has not been podaible for me to obtain barium in a regidus 
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after the same manner in wbieb strontium and calcium have been 
isolated^ but I have invariably separated it in the form of a finely- 
divided powder. The reason of this appears to be, that at the tern- 
perature at which the chloride fuses, the metal attacks the pipe-stem, 
and dccompoacs small quantities of alumina and silica, at the same 
time foroiiii^ baryta, which prevents the powder mcltiug together. 
As the iodides, bromides, and fluorides are either infusible, or only 
fuse at a temperature where the same cireuiustaTirrs hinder the 
powder from melting together, it 'does not seem pi ubable that barium 
can be obtained in a regulus electroljtieally, like calcium or strontium. 
The barium powder has a yellow colour like stioutiuni, decomposes 
water at ordinary temperatures, and oxidises quickly when exposed 
to the atmosphere. If, at the negative pole, a platinum wire be used 
in lieu of the iron one, and the electrolysis be conducted otherwise 
in the same manner as in the separation of strontium, an alloy of 
plalumm with barium will be formed. This alloy, like those of 
calcium and strontium, possesses a yellow colour, is very brittle, and 
decomposes water slowly at ordinary temperatures, leaving the pla- 
tinum in a finely-divided state. 



•n the Myctro-eleetrlc Currents irenerated br Couples formed of 

Single Metals. 

By Bietaard A die* 

The mode of experimenting was as follows : — ^Two square pieces of 
the same metal, having an area varying from one-fourth to one-tenth 
of a square inch (the preference being ultimately given to small 
plates), were connected with a delicate galvanometer by means of 
narrow strips partly cut from one of their edges, and turned vertically 
upwards. They were then cemented down to a flat plate, so as to 
expose only one of their surfaces, and sufficient water poured on 
to cover them. An acid liquid was then poured, by means of a 
pipette, over one of the plates, and its effect on the galvanometer 
noted. 

The general results of the experiments are given in the following 
table, in which the word potitim or negative denotes the state of the 
metal on which the acid was poured 



Digitized by Google 



296 HB. ADtB ON HTDRO-ELBGTBIC CtTHRBNTtf. 



Nitro. 

Hydrochloric Sulphuric Nitric Hydrochloric 

Acid. Acid. Acid. Add* 

Platinum ... ., no decided aofcion iu»?ativo feebly negatiTO feebly negatirc 

Palladium ... ... positive punitive feebly negative posiiire 

Gold negative ftflUj negathrv nflgativa negatiTa 

AluniinniB positive no action negative positive 

Silver positive positive n^ative positive 

Antlmoiqr pcwitiw sagstifo fisebly negatite positive 

Bismuth ... positive poaitlTc nogativo positive 

Copper ... ... positive positive feebly negative positive 

Cobalt ... ... positive positive feebly negative n^ative 

Kiokol poeitife positive negative piwItTe 

Arsenic positive positive feebly negative negative 

Mercuzy positive negative negative poaitive 

Okdmiiiia positive poeitave negative poalUve 

Zijic positive positive negative positive 

Lead positive positive negative positive 

Tin positive positive positive poittife 

Tin, TMtostilphiiiet of positive no action negative poBitsr»6ilily 

Iron negative negative negative negative 

Iron, Carburet of, or 

BhM^-lead ... positive feebly native ftebly negative n^;ative 

I«m,Frotoea]pliiuret of negative nigntive negative negative 



Specific gravities of the acicU used *UydroclilohCj 1*160; nitricj 
1*402; sulphuric^ 1*690. 
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November &, 1855. 
Dr. W. A. Miller, Prcsidcut, in tkc Cliair. 

The foDowing donations were announced 

Specimens of Graphite : from the late Mr. Brockedon* 

A specimen of Lithium: from Dr. Matthiessen. 

"The Journal of the Society oi Arts/' from June to November: 
from the Society. 

"The Journal of the Photographic Society/' from June to 
November : from the Society. 

" The Pharmaceutical Journal^" from June to November ; from 
the Editor. 

The literary Gazette,'' from June to November : from the Pub- 
lishers. 

"Notices of Meeting of the Royal Institution:'^ from the Insti- 
tution. 

" List of Members and Officers of the Boyal Institution ^' from 

the Institution, 

" Proceedings of the Liverpool Literary and Philosophical Society, 
1854 55 :" from the Society. 

" The Proceedings of the Boyal Society/' Nos. 14 and 15 : from 
the Society. 

On the Chemical Composition of Minefal Charcosl by T. U* 
Rowney, Ph.D. 

"Researches on the Amides of the Fatty Acids;'' by T. H. 
Rowney, Ph.D, 

" On Adipocize and its Formation by Charles M. Wetherill, 
Ph.D., M.I). 
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The Relations of SeieDoe:'' by John M. Ashley. 
The Journal of the Franklin Inttitate/' Noa. 856^ 856, and 357 : 
from the Institute. 

Eighth and Ninth Annual Reports of the Board of R^enti of 
the Smithsonian Institution.^' 

** Proceedings of the American Philosophical Society for 1854.'^ 
" The American Journal of Science and Art/' J uly and September : 
from the Editors. 
" Smithsonian Contributions to Knowledge/' Vol. 7. 
" Smithsonian Report, 1864.*' 
Constitution and By-Laws of the New Orleans Academy of 
Sciences." 

" Proceedings of the New Orleans Academy of Sciences/' Vol. I, 
No. I, Maieh 1864. 

** Ofrersicht af Kongl. Yetenskaps Akademicas Fdrhandlingen; 
Stockholm, 1864." • . 

*' Jahrbuch der geologischen Reichsanstalt su Wien, 1854." 

" Jahrbiicher der Central- Anstalt fiir Meteorologie und Brdmag- 
netismus, von Karl Kroil, Wien Vol. 3, 1855, Wien. 

" Dciikschriftcu der Kaiserlichcn Akadcmie der Wissen&chafteu/' 
Vols. 8 and 9. 

" Sitziingsberichte der Kaiserlichcn Akadcmie der WissenschafteD," 
Vols. 14 aud 15, and Part 1 of Vol. 16. 

"Bulletins des Sciences de rAcadLiiue royale.*' Brussels, 1855. 

** Annuaire de PAcadeniie royale des Sciences.'^ Bru^iels, 1855. 

** Bulletin de la Societe Vaudoise des Sciences Naturelles." 

" Sur la Relation entre la Temperature et la Durec de la Vegetation 
des Plantes/' par Quetelet. 

Constant A. Sanceau, Professor of Chemistry, of West House, 
Sonth^liare, near Blackpool^ Lancashire^ was duly elected a Fellow of 
the Society. 

The following papers were read : — 

" A few Notes on Barium ^' by A. Mattbiessen, Ph.D. 
On the Hydro-electrical Currents generated by Couples formed 
of Single Metals by Richard Adie^ of Liverpool. 
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NoTember 19, 1855. 

R. PoE&ETT, Esq., Treasurer, in the Chair, 

George F. Wilson, Esq., of Belmont, Vuuxiiall, was duly elected 
a Fellow of tku Kiueiety. 

The following papers were rtaJ : — 

" On the Volatile Oil of ' Ptychotis Ajwan' by R. Haines, M.B., 
Professor of Materia Medica in the Graut jMcdical College, Bombay. 

On the Action of Light apon Chloride of Silver i*' by F. Guthrie, 
Ph.D. 



December 8, 1855. 

Dr. W. A. Miller, President, in the Chair. 

The following donations were announced 

"The Journal of the Society of Arts from the Society. 
" The .Journal of tlic Photographic Society from the Society. 
" The Literary Gazette from the Publishers. 
" The Pharmaceutical Journal from the Editor. 
** The Quarterly Journal of the Greographical Society \" from the 
Society. 

A specimen of Glycerine produced in the preparation of lead-plaster^ 
having a sp. gr. 1'2 : presented by Mr. 6. Whipple. 

The following papers were read : — 

On Asobenzole and Benzidine by Mr. Alfred Noble, Assistant 
in the Royal College of Chemistry. 

"Note on the Detection of Silver in Stains caused by Nitrate of 
Silver on the HuTnan Skin by T. E. Mayer, of Madras. 

"On Insolinic Acid:" by A. W. ilofmuun. 
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December 17^ 1855. 
Dr. W. A. MiLiiBB^ F^ident, in the Chair. 
The following donationi were annoonoed ^^ 

"The Journal of tliL- FrLiDklm Institute :" from the Institute. 
"The American Journal of Sciciicij and Art;" from the rubiisliera. 
" Tlie Journ;U of the Society of Arts from the Society. 
'*The Litcr:iry Gazette from the Publishers. 
A pamphlet, 'On two new Crystalline Compounds of Zinc and 
Antimony/' by J. P. Cooke^ jun.; from the Author. 

A paper was read : — 

" On the Analysis of BOme of the Grains commonly used as Food 
by the Native Inhabitants of Southern India i" by J. £. Mayers oC 
Madras. 
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NOTICES 

PAPERS CONTAINED IN OTHER JOURNALS. 
By Hxnby Watts, B.A., F.O.S. 



By A. Frapolll anA li. Chinzza. 

Bleibtreu, in his research on coumari net mentions some experi- 
ments made for the purpose of decomposing nitroconinarine. The 
product which he obtained by treating an alcoholic solution of nitro- 
coumarine with sulphide of ammonium, was uncrystallisable, dissolved 
ill ainmoniuj and gave with lead and silver salts, precipitates con- 
taining sulphur. The action of other ordinary reducing agents 
likewise ^s to yield any simple and definite lesult. Hydrogen in 
the nascent state^ as evolved from a solution of nitFocoumarine in 
potash, has no action on that body ; neither is any reducing action 
exerted by hypophosphite of potash or ammonia. The only process 
by which the authors have been able to effect the reduction of nitro- 
coumarinc consists in the employment of ferrons acetatei* — a body 
whose advantages as a redociog agent have been already pointed out 
by B^champ.J 

When nitrocoumariTic is iniroducetl into a mixture of acetic acid 
end iron filings, and the liquid heated m the \vater-I)ath, action soon 
takes place; ferric oxide separates out in considerable quantity ; and, 
as the mixture cools, yellow needles are deposited on the sides of the 
vesael. To lender the action complete, the substances must be leftin 
contact for twenty-four hours. The precipitated ferric oxide is then fil- 
tered from the solution of ferrons acetate, the solution concentrated by 
evaporation, repeatedly filtered hot during the evaporation, to separate 
the ferric oxide which is continually forming, and then left to cool. 
It then deposits yellow crystalline needles of an oi^anic base, which 
the authors designate by the name Coumarainlne. 

Alcohol estracts from the precipitate an additional quantity of 

• Ann. Ch. Pharm. xcv. 252. f Ibid. lix. 177. J Ibid. xcii. -K*!. 
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coumaramiue, which may be purified by evaporating the alcoholie 
eolation in tlie watar-batby and ye-dissolving the residue in water. 
This aeoond aijueoaa aolntion is to be treated like the first. Baring 
the concentration and filtration of the aqueous solutions^ part of the 
eouaiarainine appears to he decompoaedi and the crystals obtained from 
sach a solution ave always contaminated with an amorphous brown 
precipitate. 

The crystals which first separated were purified by repeated crys- 
tallisation from water; they then formed beautiful prismatic needles 
of reddish-vellow colour. When n few grammes of substance are used, 
cr}^stals 6 or 8 centimetres long may be readily obtained. These 
crystals dissolve but very sparingly in cold water, but appear to be 
more easily soluble in a saturated solution of ferrous acetate. Boiling 
water dissolves coumaramine with facility ; so likewise does boiling 
alcohol. An alcobolic solution saturated at a boiling heat^ solidifies 
on cooling. Coumaramine is nearly insoluble in ether. It melts 
between 168^ and I7(f C, and when carefully raised to a higher 
temperature, gives off yellow vapours, which condense to pale yellow 
laminse. When coumaramine is quickly heated in a tube over a spirit- 
lamp, it turns brown, and distils over in the form of a heavy oil, which 
condenses to yellow crystals contamioated with a small quantity of an 
oil smelling like aniline. 

The analysi*? of coumaramine yielded the following results, which 
agree with the ibrmula C^gH^NO^. 

Found. 

^ — -^i*. — — Cdlciilnted. 
Carbon . . 67*5 67 d — C,^ 67-OS 

Hydrogen . 4*3 4*5 — ll^ 4-34 

Nitrogen . — — 9*1 N 8-69 

O4 19*89 

10000 

Coumaramine unites readily with hydrochloric acid, forming a salt 
which dissolves readily in water, and crystallises in laminae. On 
adding ammonia to an aqueous solution of hydroeblorate of coumara^ 
mine, the liquid solidities to a mass of crystals of coumaramine. 

A boiling solution of caustic potash rapidly decomposes coumaramine. 
On neutralising the liquid with an acid, brown flakes are deposited. 

On adding a solution of bichloride of platinum to a solution of 
hydroeblorate of coumaramine, a yellow crystalline precipitate is ob- 
tained, insoluble in water, and yielding by analyais 26*7 per cent, 
platinum. The formula CisH7N04,HCl,PtCl3 requires 26'9. 
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of some DertTatfTOB of Naplitliallii.* 

li a mixture be prepared of 2 parts of caustic potash and I part of 
lime, moistened with water lo as to form a thick paste, and 1 part of 
mononitronaphthalin be then added to the mixture by degrees, the 
masB immecuateiy acquires a reddbh-ydlow colour, which is due to 
the formation of a peculiar acid. The mass is heated, for about six 
liours^, to a temperature which must not pass lOOP C, with the addition 
from time to time of a few drops of water to replace that which is 
driven off. At the end of this time, the reaction is complete. The 
mass, washed by decantation until the water is no longer alkaline, is 
treated with an acid which separates the lime. The product thus 
obtained contains two matters, one yellow and crystal) isable, the other 
brown and uncrystallisable. It is then distilled either by steam or by 
the open fire ; the latter process is the more rapid, but furnishes a pro- 
duct of less punty, and in adopting it the operaLiuu must be stoi)])cd 
when red fumes begin to appear. The substance distilled i'oruis 
crystals almost immediately. 

This hody, crystallised from boiling alcohol, famishes long crystals 
of a straw-yellow colour; they are insipid, and of a weak aromatic 
odour. The shbstance fuses at 48° C, boils at 290*^ C, and passes 
over in great quantity at 300° to 320° C, leaving a slight carbonaceous 
residue. It is very soluble in alcohol, ether, and the hydrocarbons. 
Boiling water dissolves a small quantity of it, and allows it to crys- 
tallise on cooling. A very concentrated solution of pota^li nets upon 
it, furnishing a yellow acid. When distilled with a mixture of potash 
and lime, it furnishes a yellow odoriferous oil and long needles, which 
communicate a tine violet-blue colour to aulphuric acid. The oily 
matter dissolves readily in water ; a few drops of perchloride of iron 
added to the solution give it an intense blue colour, and blue Hakes 
are soon precipitated ; these are changed to red by alkalies. Sulphuric 
acid dissolves it with red colour. Sulphide of ammonium gives a 
new alkaloid. 

P/tthalidi/ie, Gi^HgN. — This compound is produced by the action 
of sulphide of ammonium upon nitrophthaline. The action is greatly 
assisted by keeping the solution at a temperature of about 50^ C. on 
the water-bath for a few hours. After the alcohol has been driven 

oir, tlic residue is exhausted by dilute muriatic acid, and filtered 
after cooling. Potash gives rise at first to a white preei})itute, which 
is redissolved in the excess of acid with a fine blue colour ; a greater 
quantity of potash separates the alkaloid in the form of flesh-coloured 
flakes, which soou change to i^ed as they become aggregated. When 

• Corapt. rend, xli, 493. 
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washed and then crystallised by fusion, it is of the red colour of realgar ; 
its odour reaembles that of naphthalidine, and its taste is sharp and 
disagreeable. 

It melts at 22^ G. At the moment of aolidificRtioii the thenno- 
meter rises to 34^*5 when it remains stationary. It begins to boil 
at about 265^ C.^ but the temperature then rises rapidly, and the 
substance becomes partiallv altered, leaving a carbonaceous residue. 
It has no action upon reddened litmus, but its vapours immediately 
turn the litmus bine. It dissolves in ether and alcohol, and also in 
considerable quantity in cold water, from which it is deposited in long 
ncedle<). Tts aqueous solution precipitates the salts of suboxide and 
protoxide of mercury. 

It reduces nitrate of silver. A few drops of sesquichlundc of iron 
give a iiue blue colour : this reaction, which is very delicate, is likewise 
exhibited by morphine and salicylic acid. It furnishes well-crystal- 
lised salts with all the acids. Bichloride of platinum reduces it when 
the solution of the hydrochlorate is diluted, furnishing blue flakes, 
which become black in drying. If the solution of the hydrochlorate 
is very concentrated, this reagent furnishes fine yellow crystals, which 
undergo a change in drying. The author was therefore unable to 
determine the equivalent by the analysis of the platinum-salt. 

Nitrophthalinic Acid, C32HJ4NO1Q. — Obtained in the preparation 
of the nitrophthaline, by a srcoridaiy reaction of the potfish upon 
tluit body. It is then contamiiKiteil by a foreign substance, which is 
ditiicult to removo. It may be more advantageously prepared by 
treating pure n tiophthaline with a very concentrated solution of 
potash. Its I'oiiiuition is exceedingly slow. 

The potash-salt obtained is treated with water, iikered, and decom- 
posed by muriatic acid. The acid is crystallised from a mixture of 1 
part of water and ^ of alcohol, of spec. grav. 0*848 ; it yields on cooling 
small golden-yellow crystals, grouped in stars. The acid is inodorous ; 
it4 taste is scarcely perceptible at first, but afterwards becomes sharp. 
When heated in a tube, it fuses and leaves a carbonaceous residue. 

The potash-salt is obtained by leaving the alcoholic solution to stand ; 
it is deposited in small, reddish -yellow, mammellated crystals. It is 
very soluble in water, to which it gives a strong yellow colour. With 
nitrato of silver it forms a precipitate of a fine red colour ; with acetate 
of lead, an orange-yellow precipitate; and a greenish-yellow precipitate 
with salts of copper. Most of its metallic salts explode on the 
application of heat. 
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Note f>a II New noae of prouuclus FropyleuA.* 
Bit Mm Buaarlr. 

Ir a mixture of an alkaline acetate and (mlate be distilled in Mich a 

manner as to place the acetone formed in contact, when in the nascent 

state, witli the oxide of carbon produced by tbe decomposition of the 
oxalate, deoxidation of the aretone takes place, with fonoation of a 
carbonate, and a gas passes which is absorbablebybromiDe, and which 
is nothing but propylene. The reaction may be represented by the 
folio wing equation : — 

CgHgOa + 2C0 = 2CO3 -4- CgHfi. 

Nevertheless we by no means obtain the quantity of propylene indi- 
cated by theory. The decomposition of the two salts is not simulta- 
neous, and the oily matter observed in the preparation of acetone is 
always produced. 

The process adopted is as follows : — Equivalent portions of acetate 
of lime and oxalate of potash are taken ; the oxalate is dissolved in 
vater^ and the acetate of lime added to it, so as to produce oxalate of 
lime and acetate of potash. The liquid is evaporated, and kept in 
continual motion to obtain an intimate mixture. When dried as much 
as possible, the mass is put into a retort, which is heated over a mode* 
rate fire, and the quantity of propylene appears to be iucreased if the 
temperature be gradually and slowly raised. The gas passes first into 
a flask filled with carded cotton, then into a flask containing sulphuric 
acid, to absorb the oily matter ; and it is afterwards condensed in bro- 
mine after being washed in water. A kilogramme of acetate of lime 
furnishes about 60 grms. of crude propylene. 

The liquid obtained is washed with potash, and distilled directly ; it 
is then agitated again with an alkaline solution, which saturates the 
hydrobromic acid formed during the distillation. It is dried over 
cnlonde of calcium, and distilled with a thermometer inserted. 

Bromide of propylene forms about two-thirds of the product. It 
possesses the odour and the boiling-point (146° C.) of the propylene 
obtained from amylic alcohol. 

The compound G^HsBr, obtained by the action of an alcoholic solu- 
tion of potash upon the preceding product, when heated in a tube with 
sulphocyanide of potassium, furnished the essential oil of mustard, 
which has recently been produced by M. Berthelot with iodo-propy- 
lene obtained from glycerine. It is therefore possible by a simple 
deoxidation of acetone, to ascend from the acetic to the propylic series, 
and to reproduce the alcohol, if instead of collecting the hydrocarbon 
in bromine, we cause it to be absoi bcd by sulphuric acid, and distil it 
with water, according to the ingenious process of this chemist. 

* Compt. rend. xli. 406. 



TOL. VHI, — NO, XXXII. 



X 



306 CAMELMANN ON TARTRATE Of LIME AND TARTARIC ACID. 

Wf A. CMtelviauii. 

Tbx author, when oecupied in the examination of Alexandrian senna* 
found that the aqueous extract deposited the lime-salt of an mganle 
acid on evaporation. This salt possessed a lemarkable property ; when 
gradually heated, after the addition of ammonia and nitrate of silver, 

it covered the sides of the test-prlass with a metallic speculum of silver, 
in such a manner that the reaction may be compared with the reduc- 
tion of nitrate of silver by aldehyde-ammonia. Even a very small 
quantity of the lime-salt was sufficient to reduce the nitrate of silver 
in the niiuiuer above mentioned, but only wlieii the nitrate was added 
in small fragments^ iustead of in solution. If it were added in solu- 
tion^ the reduced silver was deposited in the form of a gre^ powder. 

When the hot solution of the lime-salt was mixed with neutral 
acetate of lead, an abundant white precipitate was ohtained, which, 
however, always contained traces of the lime-salt, unless the fluid were 
rapidly filtered whilst boiling. This precipitate was decomposed by 
sulphuretted hydrogen j the fluid containing the pure acid was eva- 
porated, and the acid was obtained as a syrupy sharply acid fluid, 
which exhibited no trace of crystallisation, even after standing for 
several weeks. 

The lead-salt of the acid was found to have the composition of tar- 
trate of lead. 
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Comparative experiments with artificially prepared tartrate of liaie 
presented the same behaviour. The remarkable fact, that tartaric 
acid, in one of its least soluble compounds, possesses the property of 
instantaneously reducing nitrate of silver, might be made use of in 
analysis for the detection of minute trace*? of this acid. Racemic 
acid, however, gives the same reaction, and also produces it instanta- 
neously, only when the nitrate of silver is added in the solid state. 

Tartrate of lime occurs in considerable quantity in senna-leaves ; 
but, from its sparing solubility, is not obtained from them without 
difficulty. The author has made experiments upon the sul ability of 
tartrate of lime, and found that this salt requires for its solution 850 
parts of boiling, and 1210 parts of cold water. 

The author also boiled tartrate of silver with ammonia, to asoertsin 
whether, as stated by Werther, a new ammoniacal sslt is thus pro- 
duced. He was unable to find anything of the kind* 

* Arch. Pliano. Ixxxiii. 148. 
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By C. Kevliaaer. 

During an investigation of the ashes of various kinds of gums, 
Lo wen thai prepared arabin by the process employed by Schmid, 
for the purification of tragacantb^ &c. This process consists in 
dissolving gum-arabic in cold water, so as to form as thick a mncilage 
as possible^ filtering, and adding hydrochloric acid till a stroncr acid 
reaction is jtroduced, when the arabin is precipitated by means of 
alcohol ; and these solutions and precipitations were repeated several 
times. The arabin, thus prepared in the form of a white amorphous 
mass, readily dissolves in water while still moist, forming a mucilage ; 
the aqueous solution is not precipitated by alcohol^ unless after the 
addition of hydrochloric acid or solution of chloride of sodium^ when 
precipitation takes place immediatdy. The a^ neous solution of pure 
arabin exhibits an acid reaction. When dried in the airj arabin 
becomes glassy and transparent, and gradually loses its solubility in 
water; wnen dried at 100^ C, it is no longer soluble in water^ but 
only iweUs up in a gelatinous form in that fluid* 

The composition of arabin, dried at 100° C, agrees with the formula 
^i2^i/^n ■ ^ higher temperature it appears to give off no more 
water until it begins to decompose. Arabine, dried at lOO*' C, and 
having an acid reaction, when mixed with lime-water until an alkaline 
reaction was produced, soon regained its acid reaction. From the 
lluid obtained by the action of lime-water upon arabin, alcohol sepa- 
rates a lime-compuLiud, which readily dissolves in water forming a 
mucilage, and when dried at 100^ C. has the formula CaO^GCisHjoOif^. 
From tiie fluid obtained by boiling arabin with water and an excess 
of hydrated lime^ alcohol separates another lime-compound^ which also 
dissolves readily in water : this, when dried at 100^ C», consists of 
Ca0^2C|)H,oOio. By treating arabin with baryta<water (not in 
excess), and precipitating the liquid with alcohol, a baryta-compound 
is obtained^ which when dried at 100° C. contains 110 to 11*2 per 
cent, of baryta. An excess of baryta-water furnished a compound 
containing 17'5 to 17'8 per cent, of baryta, the composition of which, 
when dried at 100° C, approaclu d very closely to the formula 
BaO,2C|2HjQO,o. A potasli-eom pound, precipitated by alcohol from 
a solution of arabm m ])otash, liad the constitution KO,3Ci2H]n^io 
when dried at 100 C. Basic acetate of lead precipitates a lead com- 
pound from the aqueous solution of arabin ; this becomes of a slight 
yellowish colour when dried at 100^ C*, and of a strong brown at 
iWto 180^ G. Portions prepared at difierent times^ and dried at 
lOCf C, contained 27*0, 80*5 to 80*8^ and 80*6 to 80*7 per cent, ci 
oxide of lead : the composition of the latter preparations approachea 
the formula 2PbO, dGisH,oO,o. 

* J. pr. Ohem. Ixii. 198. 
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By l^rvr. VelBts. 

BvssY states that the product of this operation is stearone, — a body 
whieli may be regarded as tnhydrons stearic add from which a num- 
ber of equivalents of carbonic acid have been separated equal fo the 
number of equivalents of base which it was capable of sataxating. 
Rowney, however, has recently asserted that the solid fusible body 
formed is constituted according to the formula CggH^^O. He csUi 
it stearene. 

From the results of the previous investigations of Heintz upon the 
products of the distillation of hydrated stearic acid, we may draw the 
conclusioii tlint Russy's view of tlip products of tie com position of 
stearate of lime is the correct one, and that it only requires correction 
in so far as the stearone formed is itself partially decomposed by the 
heat required for the decomposition. 

The examination of the products of distillation of stearate of hme 
has shown that this conclusion is perfectly correct. The author found 
in this operation that the products were partly gaseous and partly 
solid. The former consist of hydrocarbons of the formula CqH^, and 
of light carburetted hydrogen^ which is produced from the former by 
separation of carbon ; the solid products consist of stearone (CggHj^O), 
and other ketones, which are produced along with the hydrocarbons 
by the decomposition of the stearone. The decomposition may be 
expressed by the equations,— 

(«) H,, O3 + CaO = (C0« + CaO) + (€« H35 O). 
{b) H55 OsC, 0+0,5^ ^ss-tt' 
The author obtained pure stearone by repeated extraction of the 

above-mentioned products of distillation with alcohol, and reciystal- 
lising the undissolved portion from its solution in boiling ether. It 
possessed all the properties of that produced by the distillation of 
hydrated steanc acid, but its melting-point was a little higher, namdy 

87*^"5 C. ; evidently in consequence of its greater purity. 

To determine the atomic weight of stearone, the author prepared a 
product of substitution by means of bromine, whijh he found to be 

c H *> 

constituted according to the formula ^ j O. 

Froiii the analysis of the portion of tlie crude stearone, which 
was soluble in alcohol, it appeared to c(mtain the same number of 
equivaleuts of hydrogen and carbon, but a larger amount of oxfg^ 
showing duat it contained (perhaps together with stearone) owsr 
ketones with a smaller amount of carbon and hydrogen. 

* Wien Akad. fier, I869, SaS, 
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J. pr. Chem. Ixv. 405 
On t]ic behaviour of tiio weaker acids with chromate of potasii: by 

K Schweizer, J. pr. Cbem. Ixv. 173. 
—-On the neutial compounds of saccharine matters with adds: by 

Jf. Berikki, Compt. rend. xli. 462. 
Acida, Fatty. — On the composition and properties of fiUs and &tiy soids) 

W. EeinU. Ann. Ch. Phys. [M] xliv. 303. 
■ Beport hv ^[ Dumas on a memoir hy M. de Cambaeeres on tlie preparanoQ 

of the laLiy acids on the large scale. Compt. rend. xl. 110."). 
Besearchea on the amides of the fatty acids : by T. H. Rownejf. Ed. Pbit 

Trans, xxi. part 2 ; Chem. Gas. 1866, 861. 
New process for the preparation of fiit-aoids: by Mr, Tii^kmm. 

J. Trans, xiv. 327. 
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Aoidi, OrgAiii«d*-Oii a new cvgmio add ooolaining phoaph^nrua : hy 

/. Friigiche. J. pr. Cbom. btv. 205 ; Cbam. Gas. 1865, 1 09. 
On the action of organic adds on cotton and flax fllireB : bj 1*. C. (MmH, 

Pharm, J. Tirtna. xiv. 364 
Acid \ apours. — Od the means employed for completely absorbing the acid 

▼i^un eTolved in the chemical worka of SdntBoeheUee, Amiens : by 

MMMmUf, Ann. Min. [5] Ti. 100. 
Adulterations.~Adultetation of food and droga. Phann. J. Tkans* XT. 

84, 97, 126. 

iRacnletine. — On aesculetine and oil of origanum: by Fr. RoeUfda. J. pr. 

Chem. Ixir. 9», 

Affinity. — On circumstauoeB modifying the action of chemioal affinity: by 
/. ff, QMthit$. Phi). TtvDH. 1855, ii. 170 ; .Mt. Proc. Koy. Soe. m 
298: Cbem. Oaz. 1855, 154; rhil. Mag. [4] ix. 586. 

— On the Taiiationa in the degree of affinity between water and ealta: by 

P. Kremers. Poj^g. Ann. xciv. 255. 

Agric u Iture. — Kt soaiches in agricultural chemistry : by RUthautem, J. pr. 
Cbera. Ixv. J : — 

I.— Chemical rxaminatiun of manpold-wurzcl, p. 1. 

Ii. — Ckeimcal compotition of red and black clover {Jir\folium pratetue and 
IVy^Wwi AytridhM) at difltennt of growdi, pw e. 

HI.— Alteratioo of red dOW liay by TVfishing: with rain, p. 13 — Influence of 
manuring witii mIms and gyp«uia on the cbemical coiupoaition of 
defer, p. ift. 

' On the function of salt in agriculture : by A. B. Northcote. Phil. Mag. [4] 

X. 170 ; Pharm. J. Tiana. xv. 173. 

' On some points connected with agrioultaral ehemistiy : by /. 3,Ldwg§ 
and /. H. Gilbert. Chem. Oaz. 1855, 415. 
Air. — On the electric oonduetivi^ of air: by if. Gauguin. Compt read* 
xli. 152. 

On the muuiis of obtaining the tempuruLuio of the air : by M. Renou. 
Compt rend. xl. 1083; also by M, FM, ibid. 1110. 

— On the solubility of the air in sea-water : by M. PtKferm. Compt. tend. 

xl. 1085. 

Albumin. — On Barrc^wil's liquid as a reagent for fibrin, albumin, caseittiand 
gelatin : by .1/. Humbert. J. Pharm. [3] xxvii. 272. 

Albuminoidal Substances. — New researches on the action of the gastric 
juioe on albuminoidal substances. By M. Longet. Compt. rend. 

XI. S86. 

AlcohoI.-^n the reproduction of alcohol from olofiaiU gas : by M. Berthelot. 

Compt. rend. xl. 102 ; (Tleport thereupon by 3/. Thinard, ibid. 122) ; 

Cbem. Gaz. 1855, 01 ; Ann. Ch. Phann. xeiv. 78; J. pr. Chem* 

Ixr. 274; Ann. Oh. I'hys. [a] xliii. , J. Pharm. [3] xxvii. 329; 

Chem. Soc. Qu. J. viii. 148. 
On the artificial preparation of alcohol : by if. JAmr. J. pr. Chem. Ixt. 

92; Chem. Gaz. 1855, 871. 
^ Action of sulphuric acid upon alcohol ; formation of ether : by C. StoMdeau. 

J. PhRrpi r;^1 Nxviii. 5, 09. 
— — On aloolioi from asphnrlpl : by M Ckrgd. J. Pharm. [S] xxvii. HKi. 
- — On alcohol from coucii grass : by M, Rabourdtn. J. Pharm. [3j xxviii. 68. 

— On alcohol from figs : by Jf. Robimi, J. Pharm. [3] xxvii. 191. 
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Alcohol —Oii the maniifaotore of aleohol from sawdust: by if. JrmM. 

Cli.Mii- 0)17 l^.-^i. «);'■> 

— Bel&tivo t uci- value of alcolioi aod wood-i^int; by P. BoU^. Cbem. Gai. 

1855, 57. 

Report on tho siqiply of spirit of wine, free from duty, for use in the arts 

and manufaoturas: by Fn^buon OraUm, S^fimmm, and Rtduool 
Chem. See. Qu. J. viii. ISO ; Pbarm. J. Trans, sir. 656 ; xt. SS. 

Alcoliol, Aiiiylic. — ^ee Jfuyl. 

— On amylic alcohol : by ir. Foitemr, Gompt. rend. zU. 29d; Chem. 8oc 

Qu. J. viii. 277. 

Alcohol, Benzoic. — On the alcohol correspoiidiug to benzoic acid: by 
8. (kmnmro. Ann. Gh. Phtmi. xlii. 118; J. pr. Chem. IxW. 157; 
Ann. Ch. Pbye. [8] xliu. 949 ; J, Phsm. [8} uvii 399 ; Ohem.8oe. 

Qu. J. viii. 168. 

Alcohol, Butylic. — Go btitjlio alcohol: by A, WwrU. Amu Cb. Pbsia. 

xciii. 107 ; Chem. See. Qii, J. viii. ;2r>4. 
Alcohol, Caprylic. — Chemical researches on oaator oil, and on eapryhc al- 

eobol obtained from it: by /. B9m$, Ann. Ob. Phys. [3] xUv. 77. 
Aloohol, Gttminio.— On oumioic alcohol: by C, Kraut, Ann. Gb. Plisrai. 

xcii. 66; J. pr»Ghem. Ixiy. 159; Ann. Ch. Phys. [8] xliii. 347. 
Aldehyde. — On the presence of RWehycIo in wine, vinegar, distilled vinegar, 

and brandy ; by M. Lahem, J. Pharm. £3j xxvii. 37 ; J. pr. Chem. 

Ixv. 313. 

On the presence of aldehyde in vinegar: by MM. Marchand and Mimrd. 

J. Pbann. [8] x»rii. 188. 
On the crystalline form of sldohyde^smmonia : by /. BtUMm', Pcgg. Ana. 

xciv. 637. 

■Ill ■ On the substitution of the aldehyde-radicals in ammonia: by«/. Kalansoit, 
Ann. Ch. Pharm. xcii. 48; Chem. Gaz. 1855, 12; J, pr. Chein. Ixir. 
154; Chem. iioc. Qu. J. viii. IfiO ; Ann. Ch. Phys. [3J xUv. 300. 

— On oaprylio aldehyde: by Dr.LmpHeii, Amt. Gh. Pbam. xdiL 849; 

Ghem. Oaz. 1885, 141 ; Ann. Qb. Phya. [8] aliii. 4StO ; Chem. 8oe. 
Qu. J. viii. 155. 

- — On caprylic aldehyde : by /. JBo'/h- Compt. rend. xli. 603. 
Aldehydes.— On some supposed aldehydes and ketones: by Dr.Umprickt 

Ann. Ch. Phurm. xciv. 243 ; Chem. Gaz. 1856, 209 ; Chem. Soc. Qu. J. 

Till. 158 ; J. pr. Ghem. Ixvi. 605. 
Alkalies. ^Action of iodic add on the vegetable alkalies: hj S.Mt» 

J, Pharm. [3] xxvii. 116. 
•^—Improvements in the manufacture of sulphuric acid, alkalies, and ^btSx 

salts (G. Kobb's patent). Chem. Gaz. 185"), 79 
On the reduction of oxide of zinc and of the alkalies : by JJ, Sie Claire 

Deville. Ann. Ch. Phys. [3] xliii. 477 ; Chem. Gaz. 1855, 389. 
Alkalies, Organic^ On the decoropositionof theplatinum-saltaof theoiginie 

alkaltes: by 21 Juderson. Ann. Ch. Phys. [3] xlv. 366. 
Alkaloids — Note on the double salts formed by the chlorides of cadmium, 

bismuth, and uranium with the organic alkaloids : by WUim»» 

Chom. Gar. 1855, 450. 
Allan to in. — On tbo presence of allantoin in the urine during obstiucled 

nspivation: by F. T, Frtfieh and Q. Si'diMfr. Ghem. Gas. VS^* 

78. 



Digitized by CoogI 



IN BAITISU AND JfORElGN /OURNALS. 



815 



AUigator.-^Aiialyaisof theegg-diflUof .ilK^or jdim^ by W.Wickt, 

Ann. Cli. Pharm. xcv. 376. 
Allo7s.>-Oa aUojs: bj a Oi/Mr^ and & Ji»km, Pbil. Mag. [4] z. 

240. 

' QuantitatiTe analysis of an aiioy of zdnc and nickel; J. Pharm. £3] 
xxvii. 295. 

New metallie alloy (Bnolz and do Fontanay^a patent). Cham. Oaz. 
1855, 238, 

— Alloys of iron and aluminium: by F. €. Cah«rt, Phaim. J. Trans. 

XV. 232. 

Alum.— litbearches into the alum manufacture: by J. H^'iUoH. Phil. Mag. 
[4j ix. 413. 

Alumina. — Indirect method of detennining alumina and tha oiides of iron 
whan fhey occur together: by /. Weerm, Pogg. Ann. xciii. 456. 

I ■ ■■ On the quantitative separatfon of the oxides of iron from alumina: by 

/. Weeren. Pogg. Aim. xcv. ;jl7 ; Cbem. Gdz 1^05, 315. 
——On the sepai-atiofi of ahiraina from iron and maguesia: R. Richter, 

J. pr. iJhem. ixiv. 376; Chem. Gaz. 1855, 310. 
Aluma — On the white odour of iran^alums, and the brown colour of their 

aqueoua eolutioDs: byJJ.iKaw. Pogg. Ann. xciv. 459; Chem. Gaz. 

1855, 186; J. pr. Chem. Ixiv. 432; J. Ph inn xxvifi. 158. 
On the white ootour of the iron-aluma: by W* Baiduiger. Pogg. Ann. 

xciv. 24t). 

On interchangeable substances in alums : by A, KewtgaiL J. pr. Chem. 

Ixiv. 492. 

Aluminittm.--Beflearcbe8 on the metala, parUeulaily on alumininm, and on 
a new fonn of flilidum : by H. Ste.-CUim DmfU. Ann. Ch. Pbya. 

xliii. 5 ; Chem. Soc. Qu. J. viii. 239 
On the preparation of aluminium: hy H Sf e. Claire Devilh. J. Pharm. 
[3] xxviii. 120; Compt. rend. xl. I'^iDM , Chem. Gaz. 1855, 316. 

— On a new and advautageous method of prepaiing aiumimum : by 

ff.Sote. Phil. Mag. [4] x. 283; Pogg. Ann. xan, 152; Ann. Ob. 
Phys. [8] sIt. 869. 

■■ On some physical prapertieaof aluminium : by C. and J. Tinier. Compt 

rend. xl. 1205. 

™ Notice respecting aluminium. Ann. Ch. Pharm. xciii. 365 ; J. pr. Ciiem. 
Ixiv. 511. 

— Note on the position of aluminium in the voltaic series : by C. Wheaistom. 

Proe. Boy. 8oo. vii. 869. 
Alloys of iron and alnminium: by F. C, Ctfoeri, Pharm. J. Trana. 

XV. 232. 

Amarine. — New mode of formation of amarine and lophine: by J. Gosmaun, 

Ann, Ch. Pharm. xciii. 329 ; Cbem. Gaz. 18.")5, 144 ; Chem. Soc. Qu. J. 

viii. IGl ; Ann. Ch. Pbys [3j xlv. 123 ; J. pr. Chem. Ixv. 245. 
Amidea.— Besearofaes on the amides <rf the fatry acids : by 2* J7. JSMMMgr. Ed. 

Phil. Trans, xxi. Part II. 299; Chem. Gaz. 1855, 361. 
Ammonia. — On the substitution of the aldehyde- radicals in ammonia: by 

/. Natawon. Ann. Ch. Pharm. xoit. 48; Chem. Oaz. 1855, 12; 

J. pr. Chem. Ixiv. If54. 
Ou llie formation of auimoma iiuni non-nitrogenous bubstancus and nitric 

add : by A. Oogrkek, Chem. Oaz. 1855, 100. 
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Aumonift.-'Oii th» quaaUtj of ammonU in nomwl uriit*: bj 0. Ntidkntf. 

J. pr. Chcm. lxi%^ 177, 279. 
«— » On the quantil/ of animoiua in Ihe orioe: by if* Hekdt, J.pr. Cbaqi. 

Ixiv. 8911. 

Oa the oxidatioa of amiuonia iu Uie hum&a body : bj H. Bence Jom. 

Ann. Ch. Pbarm. zoiL 90 ; 3, Pharm. [3] xxHu 117. 
On bydnted «lioto Mid «nd iilioele of tmmonift: by /. LiMp. Am. 

Ch. Pharm. xciv. 875 ; Gbem. Gas. 1B55, 370. 
— — On the behaviour of various 1»r«>^s with solutions of Rmmoniacnl salts, 

particularly with cliloruio ot ammonium : by M. Bjnte. J. pr. Cbent 

Ixv. 317; J. Pharm. [3] xxviii. 398. 
■ On the extraction of ammonia from the Uqnor of the gas works : b/ 

/. Bsflh. J. Phann. [3] zzTii. lOS ; J. pr. Ohem. IxiT. 508. 
On the form and composition of borate of potasb and ammonia: by 

C. tUmmeUherg. Pogg. Ann. xcv. 199 ; J. pr. Gbem. Ixv. 375. 
— — On the form and comi>08ition of tartrate of ammonia: by G. BammtMnff. 

Pog",'. Ann. xcvi. 23. 
Am mo Ilium. — Ou the ciyBtalliue forms of the platiuum-salts of the compound 

ammoninm-moloonlM of ethyl : by C, WeUnen, Ann. Ch. Am. 

xciii. 373. 

Amyl. — On amylic alcoliol : by L. Pasteur. Compt. rend. sH. 806; Chem.Soe. 

Qu. J. viii. 277 ; Ann. Ch. Pharm. xcVi. 265. 
<— On bimucato of amyl: by S. W, Johmon. J. pr. Chem. Ixit, 157 ; Cbem. 
Gaz. 18o&, 188. 

— — ' Preliminary notioo on the compounds of amyl with antimony. J. pr. 
Ghom. Ixir. 505. 

oii-** Bosearehes on the stibamyls and some of tboir oompounds, with a 
oomparative view of the more important properties of tba oigaaie 

metal-radicals: by i^. BerU. J. pr. Chom. Ixv y85. 
Amylaceous Foods. — Microchemical rpseHrcheH on tlie digestion of starch 

and amylaceous foods : by P. B. Ayres. Proc. Roy. Soc. vii. 225. 
Amylaceous Snbstanoes. — Besearobea on tbe digestion of amylaceoot 

substances: hy M. BhHdhi. Ann. Oh. Pfays. [8j zl. 828; J.Phana. 

[3] xxvii. 288. 

Amyloid Corpuscles. — On a microchemical reaction nf cholestcrin and 

the amyloid corpuscles : by/. Moleschoii. Comyit. rend. 361. 
Analysis. — On analysis by oxidation and reduction: by Dr. Mokr. Ann. 

Ch. Pharm. xciii. 51 ; J. pr. Gbem. Ixiv. 335* 
On tho use of chloride of saver in qualitative analysis with the Uowpips ; 

by H. Gerieke. Chem. Oai. 1855, 188. 
Methods of analytical separation and quantitative ostiaation. FhanB. 

J. Trans, xv. 131 . 

■ — - Contributions to quantitative chemical aaaly?>is ; — determination of water; 

of metallic oxides by carbonic acid ; of iron ; of arsenic ; of mercuryt 

by cblorido of silver : by J7. VoU. Ann. Oh. Phann. zeiv. 818. 
— - On tbe influence of free oxygen in analysis by oxidation and redwition: 

by F, Keukf, Pogg. Ann. xcvi. 833. 
Continuation of the contributions to quantitative chemical antiysiB : by 

B. VnhL Ann. Cli. Pharm. xcvi. 2S7. 

On the behaviour of bypovulpbite of soda with cerlain heavy metallM: oxita, 
and its ai« in ■nalyticat ctaemiitrjr. 
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Attftlysis, Orgaiiio.<^Oombu(Blioa of organie hodiM by mtuis of cbraniAto 
of lead and biekiooiato of potash : hj JDr, Migfer, Ami. Ch. Phaim. 

xcv. 204. 

— On tb e esiini ation of oxygen in orgaaio analyais : by Jf. Baumiutuer. Ann. 

Ch. Phys. [3] xlv. Ml. 
Analysis, Volumetric. — Ua a method of volumetric analysis of very 

general appUoation: "hy JBLBmum, Ann. Cfa. Fhann. IxxxTi. 8A5;- 

Gbem. Boe. Qu. J. ym, 210. 
— ^ Yolumetrio anatyais of carbonie add with litmna : by H. Kianikiff. Ann. 

Ch. Pharm. xciv. 112. 
Volometric determination of copper: by C.MoAr. Ann. Ch. Pharm. 

xcii. 97. 

■ ■■■ I Volumetric determination of hydrocyanic acid and the alkaline cyanides : 

by C. ifolr. Ann. Ch. Pharm. zciT. 196; Chem. Gaz. 1855, S48. 
1 Yolumetrio determination of iodides in prearaoe of chlorides and bromidea: 

by A. and F. DupiS. Ann. Cb. Pbann. xoiv. 365. 

■ Yolumetric determination of iron and of antimony : by A. Streng. Pogg. 

Ann. xciv. 493, 499; Chem. Gaz. Ibdd, 1*91, 214; J. pr. Ghm, 
Ixv. 184. 

Yolnmstrie eatimatlon of free atilpburic acid by means of a new addimetrio 
liquid, and applioation of the lattsr to aoidimetrie detennin&tions in 
n r- ml I by iMimg Ki^fir^ Ann. Ch. Phaim. xdiL 886 ; Chem. Gas. 

1855, 174. 

■ On the use of biciiroinate of potash in volumetric analysis : by W. Cauel- 

mauH, Ann. Ch. Pharm. xcvi. 120. 
An esthetic a — On the an»sthetio principle of the I^eoperdon proleus and 
certain other ftingi: by T. J. Ben^k. Phil. Mag. [4] x. 67 ; Chem. 
Gaz. 1655, 369. 

Aniline ~0!5 nitraniline and parauitraniline : by A. E. Arppe. Ann. Ch. 

Pharm. xciii. 857; rhem. Soc. Qu. J. viii. 17.^: Chem, Gaat. 1865, 
235 ; Ann. Ch. Phys. £3J xliv. 356; J. pr. Chem. I.kv. 238. 

— - Contributions to iJie history of aniline, azoben/.ole, and benzidine : by 
A» W, ffo/kuum. Ptoe. Eoy. 8oc. vii. 444; Chem. Gaz. 1855, 818. 

■ On the action of aniline upon isatine, bromisatine, and ohlorisatine : by 

A. Engelhardt. J. pr. Chem. Ixv. 260 ; Chem. Gas. 1855, 269. 

— — On the action of bromanih'no and chloraniline upon isatine: by 

A. Engelhardt. Bull, de St.-Peteisb. xiiL 279; Gbem. Gaz. 1855, 
313; J. pr. Chem. Ixv. 265. 

On the anilidsaof pyrotartario add: by E. Arppe. Chem. Soc Qu. J. 

viiLm. 

— — On the anil ides of tartaric acid: by A. E. Arppe. Ann. Ch. Pharm. xdii. 

352; Ciiem. Gaz. 1855,146; Ann. Ch. Phya £3] xliv. 243; Chem. 
Soc. Qii. J. viii. 179; J. pr. Chem. Ixv. iMl. 

— Action of sulphide of ammonium on paranitraniline : by E. Ar^. Ann. 

Ch. Pharm. xori 106. 
On the aniiides of malio add : by % Arppe. Ann. Ch. Pharm. xcvi. 106. 
Animal Charcoal. — Purification of animal eharooal: by If. Pdtmwe, 
J. Pharm. f^^] xrvi. 413. 
. On the con<5titution of the phosphate of lime in animal charcoal, bone*ash, 
kc., with remarks: by /. D, Smith. Chem. tiaz. 1865, 201. 
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Aoimal 8ab8t«no«i.— On the products of the destructive distUlttion of 

animal substances, Part III. : by T, Anderson, Phil. Mag. [4] 145, 

214; Ann. Ch. Phys. [8] xliv. 501; .1 Phann. [3] xxviii 159; 

J. pr. Chem. Ixir. 449; ixv. 280 ; Ann. Lh. i'tmnp. xciv. 358. 
Antimony. — Contributions to the history of antimony: by J. LefoH. 

J, Fharm. [3] xzriu. 98. 
Yidumetiio detemunation of antimoiiy: hf A. 8lrm^* 

zeiT. 409; Chem. Gaz. 1855, 214 ; J. pr. Chem. Ixr. 185. 
I On an apparent perturbation in the law of definite proportions observed 

in the compounds of ziac and autimooy : by /. F» Ccoke, Sill. Am. J* 

[2] XX. 222. 

— — On a peculiar phenomenon in the electro-deposition of antimony : by 
Q, Qan, Fbil. Hag. [4] ix. 78; J. Pbarm. [8] xzni. S88; Pogg. 
Aon. xoT. 178. 

— Explosive antimony. J. pr. Chem. Ixiv. iJ^O. 

Purification of wnthnnny ; by J. Tjefort. Phaim. J. Trans xv. 227. 

Preservation of tartar enietic soluiion. Ann. Ch. Phami. xcvi. 128. 

Preliminary notice on the compounds of amyl with antimony. J. pr. 

Ohem. Iziir. 605. 

— — Beaearcbes on the stibamyls: by F. BeriS, J. pr. Chem. \m. S85; 

Ann. Ch. Pbvs. xlv. 372. 
■ i ■ On stibetbylium and its compounds: by R. Lowig. J. pr. Chem. Ixiv. 

415; Chem. Ga/.. 1855, 200; Ann. Ch. Phys. [S] jdiv. 373; Chem. 

Soc. Qu. J. viii. 260. 

On the compotmcte of stibethyl : by JF. Mtrdt, J. pr. Chem. Ixri. 52. 

Arahin.-^n arabin : by C Nnittier. J. pr. Ohem. Ixii. 198 ; Ohem. Ots. 

1855, 412. 

Araohis. — Additional note on AraekU tjfpog^: bj Q. BrnttAtm, fiiU. Am, J* 

[21 XX. 202. 

Archil.— On a method of testing commercial archil for its pnrily and its value 
in dyeing : by F, LatMiff, Chem. Gas. IB55, S19 ; Fham J. Tians. 
XT. 40. 

Arctoataphylos.-— On ursone, a new BuVstam e from the leaves of Areioih' 

phylos uva ursi : by IT. Trommsdorff. Chem. Gaz. r'^'^>.j, 184. 
Areometer. — ^On the advantages of Twaddle's areometer over those of Beaume 

and Beck : by Dr. BolUy. Chem. Gaz. 1855, 19. 
Aroma.~On the nature of the aroma of plants : by ifif. Viale and LaM> 

J. Fharm. [d]xxnii.4]. 
Arsenic. — Process for detecting anenio in mineral wate»: by 0, Em$> 

J. Pharm. [3] x.Kviii. 83. 

— Bemarks on the detection of arsenio in oaaea of poieoniog. Kiarm. J. 

T-«ins. XV. 38. 

— — Quantitative determination of arsenic : by R VohL Ann Ch. Phann. 

xeiT. 210 ; Chem. Gaz. 1855, 297. 
Action of the air npon alkaline anenitesf hyil. JVwMMct. Ann. Ch. 

Pharm. xciii. 384; Chem. Gas. 1855» 148; J. pr. Chem. Ixv. 115; 

also by C. Mohr. Ann. Oh. Phann. xoIt. 222 ; Chem. Gas. 1666, 272 ; 

J. pr. Chem. Ixv. 505. 
Experiments on some of the eompounds of tin with axsenic : by E. Haeffdg. 

Phil. Mag. [4] X. 290. 
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A rtenie^*^Safly method ofnmoTiii^aneiiio from suiphurio«4»d: hjA,B»eiiier. 

Ann. ('Ii. Pharm. xoiy. 241; CbdOL Gaz. I^r^o, 230; GheiiL Soe. 

Qu. J. viii. 258 ; Pharm. J. Trans, xv. 39 ; J. pr. Cbem. Ixv. 506. 
Easy method of remoying arsenio from salpbtirio aoid: by J, Lowe. 

Ann. Ch. Pharm. xcvi. 126. 
Artichoke. — On a green colouimg matter extracted from the artichoke : by 

Jf. VitrieU. Compt rend. xlL 588. 
A8h«B. — ^Analysifl of the ashes of oertain pUnts, and of the soU on whieh they 

grow: by Si,Hwtm' Ann. Gh. Pharm. xdr. 247; J. pr. Cbem. 

}xv. 510. 

■ Analysis of the ash of cod*fish scales : by IT, Wide, Ann. Ch. Pharm. 
xcv, 375. 

— Analysis of beer-ash : by Marthu. Ann. Ch. Pharm. xciii. 368. 

Analysis of the volcanic ashes thrown out from the Guntnr, in Jaya. 

Nov. 25, 1843: by E. Scktoeizer. J. pr. Chem. Ixv. 194. 
Chemical examination nf various plant aslies, soils, and waters: by H. S, 

Johnson ; and their relations to certnin conditions of vegetation iu 

Bavaria: bj 0. Lendtner. Ann. Ch. Tliarm. xcv. 230. 
Asparagin. — On the occurrence of asparagin iu the root of the rose acacia 

{Mobitda pnuiaeaeiu) : by' if. Hkid»d§, Wlen. Akad. Ber. xiii. 526 ; 

Cbem. Gas. 1855, 310. 
Atropine.— Easy method of preparing atropine : by JT. T. lautUm, Pharm. 

J. Trans, xiv ^00. 
A zo benzole. — See Benzoic. 

- Contributions to the history of aniline, azobenzole, and benzidine : by 

A. W. B^kumn, Proe. Boy. Soo. tu. 444 ; Chem. Gax. 1855, 818. 



B. 

Barinm.— A fbw notes on barium: hy J. MaiiMettm. Chem. Soe. QtL J. 

viii. 294. 

Bark. — The cinchona barks, and the more important questions relating to 
them : by MM, Delondre and Bouciardat. Pharm. J. Trans, xiv. 

513, 570. 

On copalche bark : by /. E. Howard, Pharm. J. Trans, xir. 810. 

On the bark of OompHctia eiloraniia occurring mixed with quilled Calisaya 

bark : by /. E. Howard. Pharns. J Trans, xiv. 318. 

— - On a yellow bark from Abeoconta, in West Africa : by J.Shnkmm, Ann. 
Ch Plmvm. xcv. 10ft; Pharm. J. Trans, xiv. 465. 

Barley. — Experiments on tlie inorganic materials required for the fructifica- 
tion of winter wheat, summer barley, and summer rape : by the Prince 
of SakhHvnimtr. J. pr. Chem. Ixiv. I. 

Baryta.— Decomposition of sulphate of baryta by alkaline carbonates: by 
HJtMe. Pogg. Ann. xeT.,96; Chem. Gas. 1855, 186 j J.pr. Chem. 
Ixiv. 381 . 

Bases. — On tlie behaviour of various bases with solutions of ammoniacal ' 
salts, particularly with chloride of ammonium: by //. Ro»€. J. pr. 
Chem. Ixr. 317; Chem. Gas. 1855, 980. 
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B«B6t.-^0ii some of the buio conititttflati of ood'niphtht, and on thtyuM : 

by a O. JFUliM. Cheiu. Oaz. 1855, 401. 

— Beaearelies on some new phosphorus bases : by ^. Caiotm end ^. W* 

Jlofmamt. Compt rend. xli. 681. 
Bases, Volatile. — On the volatile bases produced by destructiTe distillation 

of oinohonine : by €. G. WUlumi, Cbem. Gaz. 1855, SOI, 885. 
Bean^^Pfopertiee of the ordeal bean (or chop<nat) of Old Gslabars by 

Dr. CArutiMn. Phann. J. Trana. xiv. 470.— Also by C JfvUr. 

Ibid. 520. 

Beer.— Analysis of beer-asb : by W.Martiu*, Ann. Ch. Pharm. xoiii. 368; 

J. pr. Chem. Ixv. 117. 
Benzidine. — Contributions to the history of aniline, azobenzole, and benzidine: 

by A, W. Ho/maim, Phw. Boy. Soo. Tii. 444; Chem. Oas. 1855, 

818. 

Benzclt —On t)ie benzole series. Determination of boiling points: by A, H, 
Chureh. Phil. Mag. [4] ix. 256; J pr Cliem kv 9,h%. 

——On tilt benzole series. Part II. Note uu some deriyatives ot xyloie : by 
A. a. Church Phil. Mag. [4] ix. 4oa. 

— On the products of the decomposition of nitiobenaole and nitrotoluole bj 

Bolpbito of ammonia: by L. MUktnhmf* Ann. Gh. Phann. xot. 86. 
Benxole. — On azobeusole and benzidine: hjA.IMkt. Chem. Soe. Qu. J. 
viii. 292. 

Bismuth. — Kcsearclies on bismuth. Sixth memoir: On selenide and seleno- 
chloride of bismuth : by M. Schneider. Pogg. Ann. xci?. 628 ; J. pr. 
Chem. IxT. 858. FmHier: Pogg. Ann. xcvi 180. 

— ~ On oertam phyaioal propertiea of eiystallieed or eompieaeed biemuth : by 
M. Maiteued, Compt. tend. si. 541, 918 ; Ann. Cb. Phya. [8] zUii. 

467. 

On a peculiar beliaviour of fused bismuth : by R. Schneider. Wien. 

Akad. Ber. 1855, 4a5 ; Cliem. Gaz. 1855, 436 ; Pogg. Ann. xcvi. 494. 
Double salts formed by chloride of bismuth with the organic alkaloids : 

by CL 0. WiUiamt, Ohem. Gas. 1855, 450. 
Bladder-nat— Analyeia of the gae oontained in the &uit of the bladder-nat : 

by M. Baudrimoni. Compt. rend. xli. 178. 
Bleaching. — Improvements in the yiro,rf><^< of bleaching vegetable fibroua 

substfinfpq n'ribelhom and Uuliey'B patent). Cliem. Gaz. 1855, 78. 
Blood. — CompaiaUvti analyses of the blood of tiie veua porta and of the 

hepatio yeins, Ac., in relation to the ibrmation of iugaar in the Uver : 

by Jf. Mmmrn* Compt rend. id. 565. 
Chemical method of detecting blood-spots : by H, ZoUikofer, Ann. Ch, 

Pharm. x( iii 247 ; Chem. Gaa. 1866, 149; Pharm. J. Xrane. xi?, 61T ; 

J. Phnnii [.i] xxviii. 20i). 
On the uoi mul existence of sugar in the blood of man and ot^er amoials : 

by Z. /V«Mr. J. Pheim. [3] zzvii. 843, 426 ; zzviiL 5. 
On the presenee of manganeee in the blood : by RSmibtinm, 3. Phann. 

[8] xxvi. 401.— Also by M, Bonneu^. Ibid, xxvii. 284. 
. ■ ■ Detection of sugar in the blood of the vena porta by M. J/'hmtmn, Compt. 

rend. xli. 661. Remarks: by M. Bernard. Tbifl OP^. 
Blowpipe. — On the u§e of chloride of silver in qualitative analysis with the 

blowpipe: by a. Oerieke. Cbem. Gaa. 1856, 186. 
Steam blowpipes : by B, /. Ntam, J. Fr. Inet £8] xxx. 194. 
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BoiUrar— On boiler ezplofliooa : by M. Miinmi. Compt zend. xl. 1063. 
On the incruBtatioii ol ateam-boilen : by Jf. CeuM, J. Fr. Inst [8] 

xxix. 204. 
Boiling Point. — See Heat. 

Bone-ash. — On the constitution of the phosphate of lime in auinial charcoal, 

bone-ash, &c. : with remarks hy /. Z>, SmiiA. Cliem. Gaz. 1855, 901. 
Bones.— Chenueal researches on tbe bones: by B. Frh^* -'Ann. Ch. Fiij ^a] 

xliiL 47 ; J. Pharm. [3] zxtiL 5. 
Borates. — On the form and composition of borate of potash and ammonia: 

by C. 'Rammelsberg . Pogg. Ann. xcv. 191) ; J. pr. Chem. Ixv. 875. 
Brass. — ^fethod of aualysinrr bronze und brass: by H. Ste. 'Claire JOeviUc. 

Auu. Cb. Ph)rb. [aj xiiii. 477 ; Chem. (iaz. 1855, 296. 
On the ooatiog of eopper and brass with platinum tbe electrotype: by 

Jf. Jemrtmoff. Chem. Oaz. 1865, 458. 
Bread. — Chemical examination of baker • bread: by C. WeiitriU, J. Fr. 

Inst. [8] xxix. 886 ; Pharm. J. Trans, xv. 2;i6. 
Brine. — On tho brin^i of salted meat, fish, &c., and its poisonous properties ; 

by M. ReynaL, Compt rend, xU. 29. 
Brine-8prings.--Se6 Water. 

Bromine.— New observations on tbe action of bromide and chloride of lime 

on organic substances : by M, &autart. J. Pharm. [3] xxvii. 179. 

— — On the estimation of bromino in combination with chlorine : by Lr. Mohr, 

Ann. Ch. Pharm. xoiii. 76; J. pr. Cbem. Ixiv. 232 » Chem. Gaz. 

1855, 135. 

— Ou the Tolatile bromine compound obtained in the t chuical preparation 

of bromine : by Jf. Hermann, Ann. Ch. Pharm. xer. 311 ; Oh^n. 
8oe. Qu. J. Till. 386. 

— (Jseof hyperraanganate of potash fbr the detection of iodine and bromioe 

in mineral waters: by 0. Henry. J. Pharm. {X\ xxvii. 4-23. 
——Preparation of bromide of ammonium for photographic purposes; by 

M. Et^elhardt. J, Pharm. [8] xxviii. 389. 
Buck-whea t— Beaeaiches on tbe composition of the straw of back-wheat and 

colza : by /. Pitrre, Compt. rend. xli. 666. 
Bugs.— -Note on the destruction of bugs: by Jf. Mnard. Compt. rend. 

xli. 374.— Also by Jf. Desprdz. Ibid. 378. 
ButyL — On butylic alcohol: by A, Wwrtz, Ann. Ch. Pharm. xciii. 107; 

Chem. Soc. Qu. J. viii. 264. 
■ On butylic mercaptan and butylic iirethane : by E. Humann. Ann. Ch. 

Fbys. [3] xliv. 887; Ann. Ch. Pharm. zor. 376; Cbem. Soc. 

Qu.J.viil.374. 



C. 

O&dmium^ — On some salts of cadmium : by C, v. Saner. Wien. Akad. Ber. 

XT. 38 ; Chem. Gaz. 1855, 33 ; Chem. Soc. Qu. J. viii. 350 ; J. pr. 

Chem. Ixiv. 477. 

On some new compounds of chloride of cadmium: by C. v, Uauer. Wien. 

Akad. Ber. xvi. 409; Chem. Gaz. 1855, 411. 
^ Double salte formed by chloride of eadmium witii organic alkaloids s by 

a 0* WtUktme. Chem. Gaz. 1855, 450. 
VOL. VIII, — ^HO. XZXII. V 
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OBdminm.-i-Oii the oxalate and aoboxide of oadmiom t by Jf, Fogel, Jm 

J. Pharm. [a] xxviii. 856. 
Caffeine. — Reaction for caffeine : by JT, lk^» Chem. Gaz. 1865, 76. 
Calculus.— Analysis of a calculus from an oxi bj /. IfieiiH, J. Phami. [8] 

xxviii. 4R. 

Calomel. — Preparation of calomel in the wet way. Phann. J. Trans. xiv.4T0. 
Caoutoliouo.— On the extraetto of esootohono : by M. Weddell. J. Pharm. 
[8] xxviii. 69 ; Pharm. J. Trans, xt. 116. 

The india-rubber of the Amason : by B. S^trtue. Pharm. J. Trans, x v. 1 17. 

Capryl.— Clietnieal researches on castor oil, and on caprylic aloohol obtsioed 

from it: by J. Bouts. Ann. Ch. Phys. [:}J xliv. 7 7. 
On caprylic aldehyde: by Dr. LimpHcht. Ann. Ch. Pharm. xciii. 242; 

Ohem. Gaz, 1855, 141 ; Ann. Ch. Phys. [3] xliii. 490 ; Ciiem. Soc 

Qq. J. viii. 166. 
On caprylio aldehyde : by /. Bomt. Compt. rend. xH. 608. 
Carbon.— On a new method of estimating^ carbon: by CBrmmer. P^gg. 

Ann xcT, 347. 

Carbonates. — On the relation between cl)enncal coin} ositiou, density, and 

crystalline form in the spathic carbonates : by F. U. Scy^der. Pogg. 

Ann. xcT. 441, 662. 
Decomposition of sulphate of baryta by alkaline carbonates: by Jf. Bm. 

Pogg. Ann. xov. 96; Chem. Gaz. 1855, 186 ; J. pr. Chem. Ixiv. 881. 
On the decomposition of the sulphates of strontia and lime by alkaline 

carbonates: by H. Rose. Pogg. Ann. xcv. 284; J. pr. Chom. Ixv. 367* 
On the solubility of carbonate of soda : by H. Loewel. Ann. Ch. Phys. [8] 

xli7. 327.— Bemark thereupon: by M.Fayen. Ibid. 330; Phsns. 

J. Trans xv. 228. 

— - On the solubility of carbonate of soda : by M. "Payen. Ann. Ch. Phys. [3] 
xliii. 233; Ann. Ch. Pharm. xciv. 128; J. Pbarm. [3] xxvii. 288.— 
Remark thereupon: hy M. Loewel. Ann. Ch. Phys. [3] xliii. 488. 

On the solubility of various metallic oxides and eart})y carbonates, aud 

on certain i*eactions exhibited by their solutions: by A. BiMau. 
Compt. rend. xH. 609. 

— Mode of preparing hydrated carbonate of lime: by J. Bath. Pogg. Ann. 

xcv. 172; Chem. Gaz. 1855, 247 ; J. pr. Chem. Ixv. 253. 
' Preparation of pure carbonate of potash : by M. Block. Compt. rend, 
xl. 3C4; J. pr. Chem. Ixiv. 319; Chem. Gaz. 1855, 113; Pharm. J. 
Trans, xiv. 574. 

Carburetted Hydrogen. — ^Explosion of carburetted hydrogen in an inn 

mine: by M. OuM. Ann, Min. [6] -n. 94. 
Cardamoms. — On some rare species of cardamom: by 2>. SMmy, J* 

Pharm. [3] \xvii. 350, 44B. 
Casein. — On Barreswil's liquid as a reagent for fibrin, albumin, casein, and 

gelatin: by M. Humbert. J. Pharm. [3] xxvii. 272. 
Catalysis. — On the metallic and some other oxides in relation to catalytic 

phenomena : by /. B. Mhby. Proc. Boy. Soc. tu. S88 ; Chem. Qai* 

1855, 195; Phil. Mag. [4] x 58. 

— , ,. On the bodies whose decomposition is effected under the influence of tbs 

so called catalytic force : by M. Thinard. Compt. rend. xli. 841. 
0 atechu . — On prepared catechu : by J. J, Foil, J. pr. Chem. Ixiv. 48 ; Chem. 
Gaz. 1855,66. 
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Caustie.— Od the preparatum of L a n d al i ' s oanstk. J. Pham. [3] xxvtL 
190. 

Oellttlose.— On the piepiiatioii of tbe aolution of iodised chloride of zine as 

a reagent for cellulose in mioroMOfnoaliuTettigaliODa: bjX^ Sadih^er* 

Ann. Ch. Pharm. xciv. 382. 
Cement. — On the laws of the passage oi gases through the pores of cement, 

and OB dia me of tiiat wbrtMioe ibr gas pipes : by M, FiarS, Ann. 

Oh. Fbya. [8] zliii. 814, 482. 
' Foimalion of a very solid cement by the action ola ohlMido on oxide of 

zinc : by M. Sorel. Compt. rend. xli. 7^1. 
Centaurea. — On tbe active principle of Cemtaurea caicitrapa: by ColifftKm* 

Arch. Pharm. [2] Ixxx. 86 ; Chem. Gaz. 1855, 117. 
Oorittm. — On the therapeutic aetton of the salts of cerium : by /. T. SimjuoM. 

Fhann. J. Trans. ziT. 876. 
Chareo al— ^n ehamoel as adisinfectaot : by /. StMkmm, Phami. J. Trans. 

xiv. 328. 

■■ Charcoal as a medium of inhalation : by Jkurh^. Pharm. J. Trans, xt. 
16. 

— Charcoal as a deoxidiser. Piiaam J. iraua. xv. 18C. 

— On platinised ebarooal : by J. Slmkoim, Chem. Soo. Qil J. Tiii 105 ; 

Ann. Ch. Pharm. zevi. 36. 

Method of making charcoal for gunpowder. J. Fr. Inst. [3] xu. 273. 

■ On some new properties of reoently calcined wood^obarooal : by jtf. Moride, 

Compt. rend. xli. 605. 
Chelerithrine.— Identity ol ^angmnarine and cbeieiithrine ; by /. Seiiel 

8m.A]ii. J.[S]sl290. 
Ofaemioal p roe ess. — Thonghts on solution and on the obemieal prooess: by 

T, 3, fftmi. Chem. Gaz. 1855, 02 ; SUl. Am. J. [2] xix. 100. 
Chlorides.— On the nolonr of chloride of copper in different states of hydration: 

by /. R. Gladstov^. Chem. Soc. Qu. J. vii. 211. 
Easy method of preparing chloride of ethylene : by U, Limj^nchi. Ann. 

Ch. Pharm. xcir. 245. 

— On a peculiar effloresoenoe of the ehloride of potassium : by B, WariMgtom. 

Chem. Soc. Qu. J. Tiii. 80. 
— > On the employment of chloride of silver in qualitative analysis with the 

blowpipe: l»y // Gerkk^ Cliom. Gaz. 18')5, 1S8. 
Note on the double salts ioirm d hx tlie chlorides of cadmium, bismuth, 

and uranium, will) the organic alkaloids : by C. G. U Uliam*, Chem. 

Gaz. 1856, 450. 

Chlorimetry. — On ohlorimetry, and on tiie spcmtaneous conversion of hypo- 
chlorites into ebkwitess by MM. Foriot and Qelk. J. Pharm. [8J 

xxviii. 370. 

Chlorine. — On the absorption of chlonuc in water : by U» M, Moieoe. Chem. 

Soc. Qu. J viii. 14,- Ann. Ch. Pharm. xcv. 357. 
— • On the alMorption.coeffioi6nt of chlorine: by JP. SeiSff/^ld, Ann. Ch. 

Pharm. xct. 1. 

On the setion of light on cfaloiine-water: by W, €. JFtUwr. Pogg. Ann. 

xciv. 597. 

■ Use of native sulphate of raagnesifi instpad of sulphuric ecid in the inanu- 

facture of chlorine and hydrochionc acid : hyE.de Luna. Ann. Ch. 
Pharm. xcvi. 104; Chem. Gaz. 1855, 400, 
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Chloriiio.r-4>a the chlorinated compotiuds derived horn solphidei of 1 

methyl and ethyl : by A. Riche. Ann. Oh. Phys. [8] xliii. 283. ! 

— On chlorimetry : hy C. NSllner. Ann. Ch. Pharm. XOT. J IS; J. Phtim* 

[8] xxviii. 2f^9 : Chem. Gaz. 1866, 332. 
Chlorine and oxalic acid. Ann. Ch. Pharm. xcv. 120 ; Chem. Gaz. IB55, ^ 
842. 

— On the oompounds of ehhnine with iodine : by /. Trofp, Chem. Oil 

1856, 62. 

' New observations on the action of bromirie and chloride of lime OH OffUig 
substances: by J/. Chautart. J. Pharm. [3] xxvii. 179. 

■ Action of terchloride of phosphorus ou a series of monohydrated adds: i 

by A. Biekamp. Ck>nipt rend. xl. 944. | 
On a new mode of forming the sulphoehloride of pbosphonie. Ann. Ch. 

Pharm. xciii. 274 ; Ann. Oh. Phys. [8] xUt. 66. 
On the use of hypochlorite of magnesia and hydrate of magnesia as an 

antidote to poisoning by phosphorus: by L* Hi^iMm, Awh. j 

Pharm. c.\xxiii. 146; Chem. Ga/,. 1855, 384, 
Chloroform. — On some new derivatives of chloroform ; by A. W. Wiiiutmton. 

Ann. Ch. Phys. [3] xUt. 54. 
Chlorophyll.— On the dispened red light in solution of oUoiophyll : by the 

Prinee Saim-Bmkmar, Pogg. Ann. xoiT.467: Phil. Mag.[4]x. 

310. 

C ho lera.~Notice8 respecting the cholera: hy v(m Bibra. Ann. Ch. Pbsnn. 
xoiv. 206. 

Cholesterin.— On a mteroehemioal reaction of choleetaiin and the amyhiid 
eorpusdes : hy MotetMi* Compt. rend. xl. 861. ; Chem. Gas. IBM, 
lid; J. pr. Chem. Ixiv. 406. 

Chromium. — Facts relating to the history of chromic acid : by if. Marffumtie, ' ; 

J Pharm. r^] xxvii. 21 ; J. pr Ohfm. Ixiv. 502. 

Corabustion ot organic bodies by rauaus of chromate of lead and bichro- • 

mate of potash : by Dr. Mayer. Ann. Ch. Pharm. xcv. 204. 

— On the behaviour of the weaker aoids with ohvomate of potash : by 

S, 8eiwH*«r. J. pr. Chem. Ixv. 1T8. ! 

■ On the manufacture of chromate and bichromate of potash, chromate and ' 

bichromate of soda, chromate of lime, rhmmate and diohromste of | 

lead, chromate of zinc, &c. Pharm. J. Trans, xv. 82, 66. ^ 

On the analysis of chrome-ores : by F, Hart. Chem. Gaz. 1655, 458, 

On the use of biohroniate of potash in volometiie analysis : hy W, CttuSr 

flunm. Ann. Oh. Pharm, xc^. Id9. 
Chrysene. — On some of the basio constitusnts of coal-naphtha, and on 

chrysene: by C. G. JFillimns. Chem, Gaz. 1855,401. 
Ghrysomela. — Chemical examination of the CAryamelaanea: by /. £. £»z. 

Chem. Gaz. 1855, 346. 
Cinchona.— -The cinchona barks, and the more important questions relating 

to them : hy MJIf, Dehmetrt and SmtcAankt. Pharm, J. Trans. xiT. 

618, 670. 

Cinohonine.— On the TOlatile bases produced by destructive distillation of 
cinchonine: by 0. 0. Williams. Chem. Oaz. 1866, 801, 325; PhiL 

Trans, xxi. 2, 809. 

Citrates. — On the preparation of soluble citi*ate of magnesia: by K Jioii^ueL 
Pharm. J. Trans, zr. 184. 
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GUj^Ute.— 4366 Mwfslt. 

Olover.— Chemical composition of red and black clover {Trifolium praUnu 
waA'Tr, ht/briduin) iu di&rent stages of growtb4 H. Sittkmuem. 

J, pr. Cbem. Ixv. 8. 

Alteration of clover- hay by washing witli rain; by if. BUthau»en, J. pr. 

Cbem. IxT. 8. 

— Influence of manuring with ashes and gypaom on the ehemiesl compo> 

Bition of clover: by H RiilAartsen. J, pr. Ghem. Ixv. 15. 
Coal. — Oil tlie origin of coal : by if. £<mtiffi^. Compt read. zl. 476 ; J. Phazm. 

xxvii. 

On the niaimlKcture and application of various products obtained from 

coal (coal-gas excepted) : by F. C. Calvert. J. Fr. Inst [3] xxix. 
277, 833. 

Coal-naphtha.— See Naphtha. 

Cobalt. — Crystallised phosphate of cobalt. Ann. Cli. Pharm. xciT. 367; 

J. Pharm. [3] xxviii. 238; J. pr. Chem. Ixvi. 12(5. 

— Separation of nickel from cobalt: by T. II. Ueunj. Chem. Gaz. 185f>, 2^7. 
— Pleochroisui ol ammonio-cobaltous sulphate: by J. Mitlier. Pogg. Aun. 

XCvL 340. 

On the nitrite of cobaltie ooude and potash : by A. Sirmejftr* Ann. Ch. 
Pharm. xcvi S18. 

Coceodea — On the green matter of the Coecodea yriridii. J. pr. Ghem. 

Ixiv. 248. 

Cochineal. — On a new variety of cochineal — cake-cochineal: by J. Stark. 

Pharm. J. Trans, xiv. 340. 
Cod. — Analysis of the ashes of ood-flsh scales: by JT. Wieke, Ann. Ch. 

Pbarm. xcv. 876, 

Coffee. — On coffee leaves as a substitute for tea-leaves: by Df. voM der Carpui. 

Ann. Ch. TMiarm. xciii. 127 ; J. pr. Chem. Ixiv. 248. 

Use of foU'ec-leaves in Sumatra. Pharm. J. Trans, xiv, 427, 

■■ Some experiments on coiibe as a beverage ; by A. T. JJaUon and 6. M. 

WHkeriU, J. Fr. Inst. [3] xxx. 00, 111. 
r— On Honley's test for coffee : by /. W. SlaUr* Chem. Oax. 1866, 476. 
Collodion.*^n sensitive collodion : by T. S. Woods. • Phil. Mag. [4] is. 898. 
Co] oar 8. — On the use of silicate of potash for fixing colours on Tarious sub- 

BtanceR : by M. Baudrimont. Compt. rend. xli. 'MSI. 
. ■ ■ — ' On the beiiaviour of some bodies at elevated temperatures, and particu- 
larly of seversl colouring matters nnder the glazing of pottery : by 

J. Q. Oenielt, Chem. Oas. 1866, 263. 
Black stain for wood : by C. Karmarseh. Chem. Gaz. 1865, 260. 
. ■ — On the green colour of the femeo-alkaline oxalates, and the white of the 

iron altims : by jy. Jlaidinger. Pogg. Ann xfiv 2i»i. 
> Ou the white colour of iron alums, and the browu ot their aqueous solu* 

tion : by if. Rm, Pogg. Ann, zeir. 459. 

On madder colours : by B* Sekunri9, Chem. Gaz. ]$66, 18. 

. ^—-Distinction between well- and iUrdyed black &brie8 : by /. J* P<mI/. J. pr. 

Cliem. Ixiv. Til , 

Scbweinfurt green with butyric acid. Ann. Ch Pharm. xciv. 44; Chem. 

Gaz. l85u, 272; J. pr. Cbem. liv. 125. 
Note on the production and preparation of a new green colouring matter : 
by F. VerdtU, Compt rend. zli. 688; Chem, Oaz, 1866, 467. 
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Colouring Matter.— On a green colouring matter cortneted ftomtbearti- 

cboke. Compt. rend. xli. 588. 
Colza.— Kesearclies ou the composition of the straw of oolxa; hyJ.Fierre. 

Compt. rend. xli. ft66. 
.Contact — On certain oontaot^otions : by C F, SekfMm, J. pr. Chan. 

Izr. 06. 

Copper. — ^Volumetiie delMrmination of copper : by C. Mokr, Ann. Ch. Pharm. 

xcii. 07 ; J. pr. Obf>m. Iziv. 284; Ann. Gb. Pbya. [8] zliii m; 

J. Pharm. [3] xxvii. 376. 
On the coating of copper and braas with platinum by the electrotype : bj 

M, Jewrtinoff. Chem. Gaz. 1655, 458. 
— On a reaction of protoaelta of iron in preeenoe of copper : by /. W, StUr* 

Cbem. Gaz. 1855, 414. 
New process for the estimation of oopper : by L, B, BM. J. Pharm* 

[3] xxTii. 277. 

— — Ou the method of assaying copper introduf'pd by Kcrl into the copper- 
works of the Oberhai'z : by A. jSiren^. Pogg. Ann. xoiv. 606. 

Separation of copper and sine: hy M. Hamie/e$M, Compt rend. zL 187; 

Chem. Gas. 75. 

— — ' Action of glucose on salts of copper in presence of aeetatea: by.^. Aj w w p . 
Compt. rend. xli. ;77H ; Chem. Gaz. 18r)5, 3"^" . 
On the colour of chloride of copper in difierent states of hydration: bj 
/. H, Ghdsione. Chem. Soc. Qu. J. yii. 211. 

— « Extraction of silver by Augustin's method from copper matie, oontaining 
lead and zinc : by Prof, PlaUner. Chem. Gas. 1865, 58. 

<— A brief notice of some facts connected with the Duck Town, Te nn eesee, 
copper-mines : by M. Tuomey^ Sill. Am. J. [2] xix. 181. 

Eetimation of copper: by C. Mohr. Ann. Ch. Phmii. xcvi. 215 

Peacock copper ore from Co^uimbo, in Chili. Ann. Ch. i^harm. xcvi 

244. 

CorpusGula amylace a.--On a miorochemical reaction of ohdeeterin end the 

Corpmeuia at^lacM ; by /. McluMi. J. pr. Cbem. Iziv. 406. 
Cotton. — On the action of organic adds on cotton and flax Abies: If 

F. a Calvert. Pharm. J, Trans, ^ix. 364. 
Coumaraminp.— On coumaramine, anew base deriyed from nitrocoumarme: 

by A. Irapolii and L. Chiozza. Ann. Ch. Pharm. xcv. 252. 
Creosote.— On the oompoeition of creoaote: by JE 9. Gm^Butmez* Ana. 

Cb. Pbann. xcvi. 89. 
Crystalline Form.— Ou the relation between chemical composition, specific 

grQ\'ity, and crystalline foi-m, in the apatbio oaibonatea: by f*B» 

Schroder. Pogg. Ann. xcv. Ill, 562 
— On the isomorphism of homologous compounds : by /. NiekHi. Compt 

rend. xL 980 ; J. Pharm. [8] xxvii. 403. 
Contributione to the study of polymeric isomorphism (2d continnation) : 

by Tk. Scheerer. Pogg. Ann. XOV. 407 ; further : ibid. 615. 
On tetartohedry in the teeeeral ayatem : by C* F. Nttmuum, Pogg. Ann. 

xcv. 465. 

i'urther veseajches into the properLies of the stilphate of iodo-quinins M 

Herapathite, more especially with rej^ard to its crystallography ; with 
additional facte concerning ite optical relatlona: by W, JB, EerBpeth. 
Phil. Mag. [4] ix. 366. 
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Crystalline Form. — On the crystalline form of graphite and ohondrodite: 

hj vV. yl. E. Nordenskiold. Pogg. Auu. \cvi. UO. 
— On the trif^onal trapezohedron of the hexagonal system, and its occurrence 

in quai u ; by A. Kenngott. Pogg. Ann. xciv. 59i. 
On the ayetalline form of manddie acid, and of aldehyde-ammonia : by 

J. Enuter. Pogg. Ann. zeiT. 637. 
On the crystalline forma of etiyohmne : by A. Xeiuffoii, Pogg. Ann. 

XCT. 613. 

On the form of the right and left double tartrates, and of raoemio acid: 

by C. Mammeltberg. Pogg. Ann. xcvi. 28. 
. On the form and composition of tartrate of potash and tartrate of ammonia, 

and on their ieomorphouB mixture : by C JKmumMst^. Pogg. Ann. 

xctL 18. 

— ^ On a new kind of oyBtal-modelB in glass : by SchmtbeL Pogg. Ann. 

xcv. fi20. 

On the crystallisatiou and internal structure of i^uai tz : by M. Descloizeaiu. 

Ann. Cb. Phys. [3J xlv. 129, 257. 
C ry s tals.«On the adjustment of crystals for meaaurement with the reflective 

goniometer : by W. U, M, Phil. Mag. [4] ix. 188. 
.1 - — Measurement of the angles of crystals with the geognosdo compasses: by 

G. Sandherger. Pogg. Ann \civ. 462. 

On ihe dcTclopment of crysiaib ; by Frankenheim. Pogg. Ann. xcv. 347. 

On the molecular consLiLution of crystals: by R. T. Forster, PhiL Mag. 

[4] X. 108, 310. 

On the formation of oiyetals with nuclei : by H. Kopp, Ann. Ch. Pharm. 

xcir. 11 a. 

Cttbeba.— Examination of the Cubeba Clusii Miciuel, or black pepper of West 

Africa : by /. Sfenhomc. Ann. Ch. Phann. xcv. 106; J. Pharm. [3] 

xxviii. 2Sii; Pharm. J. Trans, xiv. 363. 
C u m y 1.— On cuminic alcohol : by C, Kravi. Ann. Ob. Pharm. xdi. 00 ; J, pr. 

Ghem. Ixiv. IM; Ann. Ch. Phys. [8] xliii. 347; Chem. Soc. Qtt. J. 

viii. 166. 

C urar a.— Experiments on poisoning by curaia : by J, B^no»o, Compt. rend. 

xl. 118. 

Cyanides.— On some double cyanides: by i\ Reindel. J. pr. Chem. Ixv. 450 ; 

Chem. Gaz. J 655, 437. 
On the cyanides of platinum : by A. Sek^trUL Wien. Akad. Ber. xvii. 

37 ; Chem. Gaz. 1865, 441. 
Cyanogen. — Spontaneous formation of hydrocyanic acid in a pharmaceutical 

preparation : by If. Plumber. J. Phann. [H] xxvi. 437. 
— Volumetric determination of hydrocyanic acid and the alkaline cyanides: 

by CaH Mohr. Ann. Ch. Pharm. xciv. 198 ; Chem. Gaz. 1865, 248. 
On Carl Mohi's method of estimating hydrocyanic amd by copper salts. 

Ann. Ch. Pharm. xot. 118; Chem. Ga/. 1 s j.j, 331. 
Aetion of water at a high temperature, and under strong pressure, on the 

pyrophosphates, metaphosphates, cyanides, &c. : by A. B^hqw, Ann. 

Ch. Phys. [3] xlv. 107. 
On tho analysis of the compound cyanides : by Carl Mohr. Ann. Oh. 

Pharm. xcv. 110. 

. On the presence of cyanogen in Kali carbom. $ tarktro : by W» JTieke. 

Ann. Gb. Pharm, zdv. 43. 
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Cyanogen. — On tho occnrronoo of cyanide of potassium in the melt obtained 

in the manutactuve of cyanide of potasfiium : by Am Meinuum, J. pr. 

Chem. Ix. 262 ; Chem. Gaz. 1855. 20. 
— — On a new compound of sulphocyanogan (rhodanogen) with ethylene : by 

F, L, SomtimMm. J. pr. Obem. Izt. 967 ; Cbem* Gas. 1855, 390. 
— ~ On the approximate estiniation of pntBoate of potadi: by JF. JS&ifo*. 

Chem. Gaz. IB55, 435. 
Manufacture of yellow and red pnissiate of potash, pruasian bluey cyanide 

of potassium, &c. Pharin. J. Trans, xv. 2 in, "JTH. 
Cymiditio. — On the lorma lion and some of the properties of oyoiidiue, the 

organic base of tbe cyuol series: by J.Btarhm, froe. Boy. Soo. 

Til 446 ; Chem. Gaz. 1855, 819* 
C y stine.~Bemark8 on tbe formation of oystine : by F» Tod, Ami. Cb. Phsna. 

sCTi. 847. 



Decomposition.— Facts relating to tbe double deeompodtion of salts. 
Action of glucose on salts of copper in prasenoe of acetates: by 

A. Reymso. Compt. rend. xli. 278. 

Ou some facts relating to double docompoaition : by M. Timer, Compt. 

rend, xli 86d. 

Definite Proportions.— On an apparent perturbation in tbe Uw of definite 

proportions observed in the compounds of zinc and antimony: by 
/. F. Cooke. Sill. Am. J. [2] xx. 2'22. 
Density. — (hi the density, expnnsiou by lient, and boiling points of certain 
liquids : by II. Kopp. Ann. Ch. Pliarra. xciv. 257 ; xcv. 307. 
On the relation between chemical composition, specific gravity, and 
ctystaHine form, in the spathic oarbonates : by J*, f . SektSder. Pogg. 
Aim. xcv. 441, 562. 

— — On the densities of certain substances (quartz, corundum, metals, &c.) 

after fusion and rapid cooling : by cL DeviUe. Compt send. xl. 769 ; 

J. pr. Chem. Ixv. 345. 
Detonating Gas. — On a new and safe apparatus for experimenting with Uie 

flame of detonating gas: by JkHeieit, Pogg. Ann. zer. 888. 
Diffu8ion.^0n diffusion : by A. Fiek, Pogg. Ann xciv. 59 ; Phil. Msg. [4] 

X. 80. 

Digestion. — Microchemical researches on the digestion of starch and amy- 
laceous foods : by P. J^et. Proc. Koy. Soo. vii. 225 j Phil. Mag. 
[4] ix. 459. 

— Besearehes on the digestion of amylaceous substances : by M. BUmJkL 
Ann. Ch. Phys. [8] xl. 828 ; J. Pharm. [8] xxvii 888. 

Dioteorea. — ^Analysis of the tubers of the Chinese potato {Dioscorea Batatat^ 
Igname da CAiMe): KFrimg. Compt, rend. xl. 188; Chem. Qas. 

1855, 70. 

Disinfection. — Ou the deodorising and disinfecting properties of charcoal, 
lime, sand, and gravel, Phai'm. J. Trans, xv. 125. 

Distillation. — On the products of the destructive distillation of animal 
substances: by T, Andenon, Ann. Ch. Pharm. xciv. 358. 
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DoBglalw— On do^al and etbal. Ann. Ch. Phann. xcvi. 236. 

Dolium. —On tbe saliva of Doliwm galea : by TntcM^ Fogg. Anu. xeiii. 614; 

J. pr. OliPin. Ixiii. J 70, 
DyoiDg. — See (Johur, 

E. 

Efferyesoenoe. — Eflbmsoing powder: by /. Oiio, Ann. Ob, Phann. 

xciii. 378. 

Efflorescence. — On a peculiar efflorescence of the chloride of polassium : by 
R. Warin/jton. Chem. Soc. Qu. J. viii. 30 ; J. pr. Ghem. Ixv. 251. 

Eggs. — On the composition of eggs in the animal series. Part III. : by 
Vakmmum and IHmf. Sill. Am. J. [2] xx. 65. ; Ohem. Oaa. 1855, 
409. 

— Analysis of the egg-shell otJiH^atw seleroft, Scfan. : by W. Wkbe. Ann, 

Ch. Pharm. xc7. 870. 
E 1 a yl. — See Ethylene. 

Electricity. — On the existcuco of an electric ether through space; by 
J, Emm, Phil. Mag. 4Mx. 457. 

— Beseaxohea on the eleetrio eflbcta piodiued by the eomtact of aolids and 

liqiiids in motion : by B. SeequenI, Ann. Ch. Fbya. [8] zUt, 401 ; 

Compt. roml xl. 1-M l. 
On the action of uou-conducting bodies in electric induction : by F*£iess, 

Phil. Mag. [4] ix. 401. 
Porther obserrationB on aasoctated oaaea, in eleetrio induotion, of eunrant 

and atatie efibota : by M. fttradeg. Phil. Mag. [4] is. 161 . 
— Besearches on hydvo-eleetiie enrrenta: by P. A, Fa9n» Compt xend. 

xxxix. 1212. 

■- -- Galvanic circuit in which sosqmchloride of iron enters as a constituent ; 
by 7/ Buf. Ann. Ch. Phann. xcii. 117 ; Phil. Mag. j_4j ix. lau ; J. 
Pharm. [8] xxvii. 124. 
— • On ft new single fluid galvanie battery more powerful and leaa expenttve 
in oonatruetioD and use than any of the nitrie aoid batteriea: by 
N. J Cttthn. Pha. Mag. [4] ix. 200. 
' On electric condtiotion : by M. Faraday. Phil. Mag. [4] r 08. 
■ On the electric conductivity of air : by M. Gaugain. Compt. rend. xli. 152. 
— — Besearcbes on the electromotive forces, and on a new method of deter- 
mining tiiem : by /. Begnauld. Ann. Oh. Ptiarm. zliv. 458. 
On a metiiod of estimating the eleetromotiTe fbrees: by J, BfMeka, 

Pogg. Ann. xciv. 172. 
On electrostatic induction : by M. Volpicelli. Comj)t. rend. xl. 2 1(5. 

Observations on the electric inHnpnco : by P. Riess. Pogg- Ann. xciii. ()2(). 

On the electrostatic capacity of a Leyden phial, and of a telegraph wire 

insulated in the axis of a cylindrical conducting sheath : by W. TAonuon. 
Phil. Mag. [4] ix. 528. 

— On a new mode of strengthening the induction ouxxent : by /• C, Pcgym- 

dorff. Pogg. Ann. xcv. 156. 
On t!>o induction apparatus and its effects: J, Foggendo^, ^^gg* 
Ann. xciv. 2 ; Phil. Mag [4] x. 1, 110, 199. 

— Uu a method of iucroasiiig certain elTects of induced electricity: by 

W. B, Qfwe, PbiL Mag. [4] ix. 1 ; Ann. Ch. Phy s. [3] xlisi. 879. 
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Eleotric i ty — On the cumnte of the Lejrden btttoty : bj Sj^iMl* PbiL 

Mapf '4] X. 227. 

■ On the lujulytical and experimental theoiy of electric motors: hj M.liane- 

Davif. Gompt. reud. xl. 904. 

On * Mw deotroaoope: by Jf. Jft/M. PhiL Mag. [4] iz. 870; Gonpt 

Tend* xxxix. 1118. 

-^Contribution to the tbeoiyof Gaugain*8 tangent gahranometer: h^Tkkr 

Fierre. Pogg. Ann. xciv. 165. 
■ ■ On the electric phenomena attributed to two equal and opposite ourients: 
by M. Gaugain. Couipt. rend. xl. 358. 
On the law of electroohemical equivalents : by 2£. Soret. Compt. rend. 

zli. 280 ; Pbil. Mag. [4] x. 210. 
On the process of electrochemical decompositiou, and on the electrolysiB 
of sesquicliloride of iron ; by H. Buff. Ann. Ch. Pbarra. xciv. I. 

■ On the decomposition of the fluorides by electrolyaifi ; by E, Itkli^* 

Compt. rend. xl. 96fi ; Chem. Gaz. 1855, 207. 
I Ou the preparation of the metals of the alkalies and eartlis by electrolysis: 

by A. Mtti iMetm . Chem. Soc. Qu. J. viii. 27; Ann. Gh. Fhm. 

zeiii 277; Ann. Ob. Phys. [8] xIIt. 60; J. Pbarm. [8] nvii 475; 

Obem. Gas. 1855, 282; J. pr. Chem. Ixir. 508. 
liitliiutn nnd strontium obtained in the metallio. State by eleetiolysis: by 

R Bunsen. Compt. rend. xli. 717. 
— — On a peculiar phenomenon in the electro^eposition of antimony : by 

Q, Qm. PbO. Mag. [4] iz. 78; J. Pbarm. [8] zxviL 283; Pogg. 

Ann. zev. 178. 

■■ ■ Kew applieatioSl af electro r bemistry : extraction of metallie particles 

from the organism : by MM. Vergnes and Toey. Compt. rend. xl. 535. 

. On a new proress for electro-gildin g : by M. Briant. Chem. Gaz 18.5'), 153. 

- ■ Observations on voltaic polarisation, decomposing power, and resistance 

to transference : by W, Beetz. Pogg. Ann. xciv. 1 94. 
-^^GalTinio waterctecomposing apparatus for tbe use of obemistis by 

J?. Buf. Ann. Ch. Pharm. xciii. 256. 
Practical rules in electro-deposition: by O. Qurt, Pbarm. J. Trans, nr. 

404, 507 ; xv. 21, 59, 105. 154, 

On the theory of Nobili's riiigs : hy Riema/.'n. Togg. Ann. xcv. 130. 

. On the reducing action of hydrogen gas evolved by electrolysifi : by 

Omom. Pogg. Ann. xot. 311, 81B. 
On tbe position of alaminiom in the voltaie series: by £7. WheaMm. 

Proc. Roy. Soc. vii. 869. 
-T— Experiments on the decomposition of wator by the galvanic current, ^ith 

a view to obtain a brilliant and constant light : by if. /. Ce^* 

J. Fr. Inst. [3] xxviii. 336. 

On the electric light : by M. Mauou. Compt. rend. xL 018. 

On oertain physical properties of tbe light of tbe eleotrio spark within 

certain gases» as seen through a prism : by i). Alier. Sill. Am* J. P] 

xix. 213. 

——Experiment?: on tlio Imninous atniospbf^re w!iic>i ^nrrounds the induction- 
spark ol itubmkorff's apparatus: by Th, du MoHceL Compt rend, 
xl. a 13; Phil. Mag. [4j ix. 546. 

On tbe stratifioation of the electric ligbt : by /. M» Qtmgam, Pogg. Ann. 

xcT. 489 ; Compt* rend. xl. 1086. 
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Eleetrieityd— On <3w heat produced by electricity in its passage thiough 

metallic wires : by 3f. Viard. Ann. Ch. Pliys. [3] xliii. 304. 
— — On tiie heating action of the inductioii-q[Murk : by J, C. Foggendoi^, Pogg. 
Ann, xciv. 682. 

On thermo-electric joints formed with the metals antimony, bismuth, and 

palladittm : by JR. Jii$. Cbem* 8oc. Qu. J. Tiii. 86. 
On the thermo-electrical ouirents generated in elements where bismuth is 
used to form the joint : by ft. Adie. Chem. 8oc. Qu. J. viii. 33. 

— On the chemical effects of electricity, heat, and light: by C. F. JSekMei», 

J. pr. Chem. Ixv. l->^^. 
' On a u>ethod of exLLibiung delicate galvanomethc experiments to a large 
audimiGe : by Jl Af Boit-Bajfrnimi. Pogg. Ann. zor. 607. 
Theory and dMeri|»lion of a machine woridng by eleotrio currants: by 
M, Hermite. Compt. rend, xxxix. 1200. 

Description of a new thermo-electric pile: by M. Manw, Compt r«id. 

xh. 724. 

Engraviag by electricity : by M. Devineenzi. Compt. rend. xli. 781. 

■ ■■■ On the passage of electric oorreots through rarefied air : by P. Bieu, 
Ann. Cb. Pluurm. xeri. 177. 

— On a new form of gi» battery: by W. SfywKHU. Pharm. J. Trans. xt» 206. 
On the electric effects produced at the contact of soils and fresh waters: 

by M, BfcquereL Compt. rend. xli. 73.''. 
On the coating of copper and brasB with platinum in the electrotype : by 

M. Jewreinoff, Chem. Gaz. 1855, 458. 
* On ilie hydro-slectrte eumnts generated by couples formed of single 

metals : by B. Aim* Chem. Soe. Qa. J. viii. 295. 
Enamel - Anniysisof an enamel for cast-iron: hjA,IlttiMt, Chem* Gaz. 

1855, '.m. 

Endosmose. — Researches on endosmose: by M» Lhermite, Compt. rend. 

1177 ; Phii. Mag. [4j ix. 544. 
Equivalents. — On the law of electrochemical equiralenta: hjM.J,8ont* 

PhU. Mag. [4] z. 810. 
£ thai.— On ethal: by W. Heiniz. Pogg. Ann. zciiL 619; J. Phann. [8] 

xxvii ; Chem. Gaz. 1855, 31. 

On doeglal aud ethal. Anu. Ch. Pharm. xcvi. 236. 

Ether.— On the existence of an electric ether through space: by J. Knox. 

PhU. Mag. [4] ix. 467. 
Action of sulphurio acid upon alcohol. Formation of ether : by C^londeam. 

J. Pharm. [3] xxviii. 5, 99. 

On the gelatinisatiou of ether : by M. Grimault. Pharm. J. Trans, xv, 1^1. 

Ether, Perchloric. — On the combureut properties of perchloric ether; by 

F. Malaguti. Compt. rend. xli. 625. 
Ethers. — On phosphoric etliers: by P. de Clermotti. Ann. Ch. Pbys. [3j 

zUt. 837. 

— Basearches on the constitution of etheis : by Jf. Bickamp. Compt. rend, 
jdi. 23; J. Pharm. [3] zxriii. Id3; Chem. Oas. 1856, 889; J.pr. 

Chem. Ixvi. 79. 

E thyL — On a new phosphite of ethyl : by A. H". WiUiamion. Ann. Ch. Physw 
[3] xliv. 52. 

On soma compounds of hydraiigethyl : by A* &nek$r. Ann. Gh. Fham. 

xcu. 76 ; Ann. Ch. Phys. [8] xliiL 348. 
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Ethyl.— On the ohlonnati rl (compounds derived from the sulphidea of methjl 
and ethyl : by A. Riche. Ann. Cli. Phys. [H] xliii. 283. 

' Oa the cr^«italiiQe forms of the platiuum-saits of tiie compound am* 
monium-moleQulei of ethyl: hy C, WeltztM, Ana. Ch. Pharm. 
xeiii. 873. 

-—Preliminary notice on the compounds of pboeph<»U8 with ethyl: by 

F. Berll J. pr. Clicm. Ixvi. 73. 

Oil tlse compouuds of stibethyl : by W. Merck. J. pr. C!irm. Ixvi. 5'->. 

On stibethylium and its compounds: by B. LSicig. J. pr. Cbem. Ixiv. 

416; Chem.Gaz. 1865, 266; Ann. Ch. Phys. [3] xliv. 373; Chem. 

Soo. Qu. J. Tiit 200. 
Oa sme^thyl : by M, Frankland, Phil. Tnna 1865, iL 250 ; Proo. Boy. 

Soc. Tii. 808 ; Ann. Ch. Pharra. xov- 28 ; J. pr. Chem. Ixv. 22 ; Ami. 

Ch. Phys. [3]xlv. Ill; Piiil. Marr [1] ix.539; Chem. Gaz. 1855, 158. 
Ethylene. — Kasy method of preparing cliluiiJe of ethylene: by U, lAmpricht. 

Ann. Ch. Pharm. xciv. 24o ; Chem. Gaz. 1855, 214; Chem. Soc. 

Qu. J. viii. 157; J. pr Chem. kvL 504; Ann. Ch. Phys. [3J x1t« 375. 
On A new oompound of atdphooyanogen with ethylene : by F,L»S6im imt6 k e uL. 

J. pr. Chem. 1x7. 257 ; Chem. Gaz. 1856, 396. 
£thylamine. — On a new mode of formation of ethylamine, amarine, and 

lophiue: by A. Gosmwtn, Ann. Ch. Pharm. zcL 122; 2.ciiL 329; 

Chem. Soc. Qu. J. viii. 161. 
Eamolpus.— Besearohes on the destruotion of ihe Amm^pw of the vine, com' 

monly oalled the Secretary (EcriMm) : by F. TUmard. Ann. Ch. Phys. 

C8] xliii. 106. 

Excrements. — An account of the organic chemical constituents or imme- 
diate ])rinci})1es of the excrements of man and animals in die healthy 
state : by W. MarceL Phil. Irans. 1854, ii. 265 , 

Expansion. --See Ileal. 



F. 

Fate.— On fkts: by IF. MtMit, J. pr. Chem. Ixvi. 1. 

On the composition and properties of fats and fatty aoids : by W.EtmU* 

Ann. Ch. Phyn. [3] xliv. 363. 
— Extract from a memoir on fats and on the nutriUve properties of the flesh 

of Tarioos Idnds of fish : hy Jf. Piymi. Compt rend. xli. 1. 
On the changes produced in neutral fats by oontaot of air : by If. Artt^ 

lot. J. Pharm. [3] xx?ii. 90 ; J. pr. Chem. Ixt. 000. 

— On the analysis of fats, and on the action of the pancreatic juice in presence 

of those compounds : by M. B^f helot. J. Pharm. [3] xxvii. 29. 

On the value of steam in the decomposition of neutral fatty bodies : by 6^. 

Wikon. Proc. Roy. Soc. vii. 182 ; Pharm. J. Tkans. xiv. 674. 

— Action of the seminal fluid on neutral fiits : by Jf. Loi^, Compt lend. 

xzxix. 1090; J. pr. Chem. Ixiy. 261 
■■ Improvement in making fatty and oUy matters chiefly applicable to the 
manufacture of soap, candles, Ac. (B. A. Xilghman's patent). J l?'r. 
Inst. [3] sxix. 30. 

■ ■ Chemical exuiuiuation of the Oloba, and of a new body, olobite, contained 
in it: by ii; UrieoeOea, SilL Am. J. [2] xiz. 248. 



Digitized by Google 



IN BRITISH AUD FO&filQN JOU&NALS. d33 

Fats.— InTeetigalion of fbe vegetable tallow from a Chinese plant, the StiiHi^ 
ubifera : by Jf. S. Msuiffym, Chem. 800. Qo. J. tuL 1; J. pr. Gbem, 

Ixv. 287. 

AduUpration of hog's lard : by M. Astaix. J. Pharm. [3] xxvii. 455. 

i^Ubrin. — i)u a ]>eonliar modification of fibrin: hyE.v, Gorup-Besanez. Ann. 

Cii. i'liaioi. xciv. 16G; J. Piiarm. \_6} xxviiL 235; Chem. Gaz. 1855, 

810 ; J. pr. Chem. lx?i. 129. 
On Banesnil's liqnicl as aieagent for fibrin, albumin, easein, and gelatin: 

by M. Humieri, J. Pharm. [8] xxvii, 278. 
Filter.— New filter. Pharm. J. Trans, xv, 185. 

Filtering. — New form of filter stand : by G. Osam. J. pr. Chem. Ixiv. :^15. 
Fire. — On liquids better adapted than water for extinguishing fires : by M, 

Salmm, Compt rend. xl. 121. 
Fish. — On the nutritlTe 2)ro[)ortie8 of varionB kinds of fish ; by Jf. Fui^cit. 

Compt. rend. zli. I . 

Flame.— On the constitution of flame : by W. Hilgard. Ann. Ch. Pbann. xeiL 
129 ; Chem. Gaz. l«r»r>, I8I ; Pharm. J. Trans, xv. 78. 

Flax. — On iho H^tion of organic acids on cotton and fiax fibres: F, C, 
Calcert. i'harm. J. Trans, xiv. 364. 

— Cleansing of flax and hemp by means of urea and water at ordinaiy tern- 
peratoxes : by Jf. BM, Compt. rend. zi. 122. 

Fluoresoence. — See LigJU, 

Fluor i n e. — Fluorine in calo^ar and amgonite : by Jumeh, Fogg. Ann. 

zoTi. 145. 

-7— On the decomposition of the fluorides by electrolysis : by E. Frimy. 

Compt rend. si 066 ; Chem. Oas. 1856, 207 ; J. Pharm. [8] xxvii. 401 ; 

J. pr. Chem. IxvL 118. 
Fodder. — Researches on the composition of fodder t by /«. JPtdm. Compt. 

rend. il. 658; xli. 138. 
FcBtus. — Contributions to tbo chemical knowledge of foetal life; by Fr(^, 

Scklossberf/er. Ami. Ch. Pharm. xcvi, 07. 
Fuel. — llelative fuel- value of alcohol and wood-spiiit: by P. Bolley. Chem. 

Gas. 1855, 57; J. Fr. Inst. [3] xxiz. 209. 
Fulminates. — On the eomposition of fulminating mercury, and on isocyanuric 

acid : by Z. SchUchkoff. Bull, de St.-Fetenb. Cl.'Pby8.-math. ziv. 98 ; 

Chem. Gay 1H,^5, 421, 450. 
Fulminurates. — Optical properties of fulminurate of ammonia and potash : 

by /. lAebig. Ann. Ch. i^iuirm. xcv. 201. 
Funnel.— New form of funnel for gas generatora. Pharm. J. IbAns. ziv. 

826. 

Fusion.— Observations on fusion and solidifioation : by/. Bmi. Ann. Ch. 
Pbys. [8] zliT. 152« 



G. 

Gases. — On the law of gas absorption : by R. Bunsen. Ann. Ch. Pharm. xciii. 
1 ; Phil. Mag. [Ij ix. 110, 181 ; Ann. Ch. Phys. [3] xliii. 490. 
Experiments on the condensation of gases : by /. Natterer. Pogg. Ann. 
xeiv.486. 
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0«Be«.— Oo Um betting «id oooling capacity of gases. J. pr. Chem. Ixt. OS. 
— — On As laws of the passage of gases through the pores of cement, and oo 
the n<;e of that substanoe for gas^pipev: bj If. figrd* Ann. Ch. Phja. 

[3] xliii. 314, 4H2. 

— » — On the electro-chemical polarity of gases : by W. R. Grow. Fogg. Amu 
xciii. 582. 

— — On the composition of the pit gaaas of Bexbaoh : by F, SiUer, Ann. Gh, 
Pbann. xeii. 74. 

Oas,'<~Two apparatus for the use of iUuminating gas in ehsmieal laVoratones: 
by L. Pebol. Ann. Oh. Pharm. xcv. 24. 

— Description of a new gas-furnace : by i*. Hart. Cbem. Gaa. 1855, Ud; 

J. pr. Chem. 1x7. 252. 
— — On a new fonm of gaS'batteiy: by W, ^frnmu, Pbann J. Thus. xr. 

— Purificatiou of coal-gtB. J« F^. Inst. [3] xxix. 108. 

Oastrio .Tuicc. — On the composition of the paf^trio juice in man: by C. 
Schmidt. Ann. Cb. Pbanu, xcii. 42 ; J. Pharm. [3] xxTiL 314 ; J. pr. 
Chem. Ixiv. 

■ New researches on the action of the gastric juice on albomino'idal sub- 
stances: by If. LoHgH. Compt. tend. z1. S80. 

Oelatin. — On Barreswil's liqidd as a reagent for fibrin, albumin, etssin, and 
gelatin : by M. Humbert. J. Pharm. [3] xxvii. 272. 
~ Ou the Applicability of gelatin paper as a medium for colouring light: by 
H. JJobell. Proc. Eoy. Soc. Tii. 172. 

Germination. — On the germination of oleaginous seeds : H, Hellriegel, 
J. pr. Chem. Ixiv. 95. 

Glass.--On the colouring of glass by the sulphides of the slkali*nieta]s, and 
on the resemblance of the changes of colour thsrshj produced, to those 
of sulphur : by D. C. S^tliiperber, I^ogg. Ann. zct 472; Obem. Gas. 

IH.').'), 393. 

On the devitrification of glass; by M.PeUmze. Compt. rend. zl. 1321; 

Bemarks by Jf. Jhmat. Ibid. 18S7 ; Cbem. Gai. 1655, 281. 
Glonoine.-<-8ee Q^feerms, 

Glnoina. — On the atomic constitution of glucina: hyS^Rote, Wien. Akad. 

Ber. 185.5, 3Pl ; Chem. Gaz. l«5r), 4(5(5. 
Glucinum. — On ghicinum and its compounds: by H. Debray, Ann. Ch. 

Phys. [3] xliv. d; Chem. Soo. Qu. J. vUi. 242; Chem. Gaz. 1855,386. 
G 1 u c o 8 e. — See Sugar. 

O]ucosides.—Fl!eliminaiy notice on two homologous glncosldes: by W,M^, 
Ann. Ch. Pharm. xcii. 125 ; J. Pharm. [8] xxvii. 155; J. pr. Chem. 
Ixiv. 174 ; Chem. Gaz. 1855, 113. 

Gluten. — On the preparation of iodised gluten, and on ita therapeutic proper- 
ties : by Gagnaqf. Compt. reud. xl, 1224. 

Glycerine. — ^Actiou oi iodide of phosphorus ou glycerine : by MM. Berihelot 
and 4e Imea, Ann. Ch. Phys. [3] xliii 1^57 ; Compt lend, xxxix. 745; 
Cbem. See. Qu. J. w. 145. 

— — Action of hydriodio acid upon glycerine : by MM. Bmikelot and de iMca. 
Ann. Ch. Phys. [8] xliii 279; Compt rend, xxxix. 748; Ohem. Sqo. 
Qu. J. viii. 192. 

Theory of the glycerine-compounds: by A. Wttrie. Ann. Ch. Phyu. [3] 

xlUi. 498. 
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Olyoerine.— On trinitroiflyoeriikt : by A, W. WUXummm, Ajin. Oh. Pbys. [8] 

xliii. 192. 

— — On nitiru^'lvcerine or glonoin© : by M. de Vrij. J. Pharm. [SJ xXTlii. 88; 

Pharm." J. Trans, iv. l^O ; Chem. Gaz. 1855, 388. 
On a process for obtaining and purifying glycerine, and on some of its 

applioationa: ty 0. F, WHson. Pbann. J. Trans, xr. 288. 
Olyeo geny. — ^On morMd glyoogmiy : by 3f. Smmoit, Gompt. rend. sU. 480. 
O old.---Ob8emitions on the extent of the gold region of Califomwand OregODt 

with notices of mineral localities in California, and of s^onio remarkable 

specimens of crystalline gold; by W. jP. Mlake, Sili. Am. J. £3] zju 

72. 

Desulphuration of metals and extraction of gold: by H, Holland. J. 

Pharm. [3] xxm 819. 

— Note on a proceaa for extraodug the gold allied with iridium in the ashes 

found in the preparatton of iridium: byJf. tPMmim. Compttend. 

xl 1208. 

Analysis of two gold idols of the aborigines of New Granada: byi?. 

Uricoechea. Sill. Am. J. xix. 246. 
On a new compound of gold and mercury : by T, JET. Bem$. PhiL 

Mag. [4] ix. 408. 

On a new procees for electRhgildtng: by Jf. BruuU, Obem. Gaz. 

1855, 153. 

Grain. — On ihe preservation of f^rain : by L. Dufour. Compt. rend. xli. 503. 
Guano. — Determination of nitrogen in guauo. J. pr. Chem. Ixv. 230. 

' On Columbian guano, and on certain peculiaritiee in the behaviour of 

bone-phosphate of lime ; by Mmifiit, Chem. Oaz. 1800, 401. 
Gums.— On gum mezgnite : by C» Mo9fiti. Ghem« Gai. 1805, 86 \ Sill. Am. J. 

[2] xix. 208 : Pharm. J. Trana. xv. 43. 

— On gum of Sonora, J nice of Varennea, andieain of Panal ; by X. JSoubeiratt. 

J. Pharm. [a] xxviii. lOfi. 
■ — On tragacanth and some allied gums : by if. Ouibouri. Pharm. J. Trans. 

XT. or. 

Gun-cotton.— See FjfronUne* 



H. 

Hasmatin. — On the falso internal dispersion of the diohroitio solution of 

haomatin : by E. Brucie. Pogg. Ann. xciv. 420. 
U e m a t o i d i n e — C ) Q the composition of hematoidiue : by C, Robin. Compt. 
rend. xli. 00(5. 

Harmonica. — New form of the chemical harmonica: R, Bottler. Pogg. 
Aon. xdT. 072. 

H ay^AIteration of dover-hay by washing with rain : by J?. JtiiiiaiuM, J. pr. 

Chem. Ixv. 8. 

Heat. — On the dynamical tlipory of heat, Part V. — On the quantities of mecha- 
nical energy contained in a fluid in ditierent states as to temperature 
and density : by ff^. Thomon, Phil. Mag. [4] ix. 523 

— On the mechanical anteoedento of motion, heat, and light: by W. Tiomtoit. 
Compt. rend. xl..ll97. 
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Heat— Note on tho meehkiiioal BqiuTaleiit of hoAt: by /. P. JimU* Compt 

rend. xl. 30n. 

— Note on the racchaaioal equivalexit of heat: bj C- Pmem. Gompt. zendL 

xxxix. IIMI. 

— On tbe density, expansion by heat, and boiling points oi certain liquids : 

by S. Kopp. Ann. Ch, Pfaann. zdT. 207 ; xer. 807. 

On the oonnootion between the boOing pointe end speoifie volumee of 

organic compottndB» and their ehemteal eomporition. Ann. Cb. Pham. 

xov. 121. 

- On the change of volume produced in cprtain substa?irps ]>v heating aud 

fusion : by //. Kopf. Ann. Ch. i iiarm. TLxm. ; rhii. Mag. [4] 
is. 477. 

Obaerrationa on foaton and aoUdifleation : by /. Bmiit^ Ann. Ch. Fbys. 

xliv. 162. 

— — On the tension of vapours at different temperatures, in vacuo and in pases; 

and on the tension of vapours evolved from mixed or superposed 

liquids : by V, RegnauU. Pogg. Ann. xciii. ^37 ; Phil. Mag. [4] ix, 4; 

J. Phenn. [8' xxvii. 172. 

On the heat of vi^Murs : by /. W, Mbock. Phil. Mag. [4] ix. 25. 

On tbe presaurea of aatnrated vapours :hjW.J» Jf. JZkMitM. Phil. Mag. 

[4] X. 255. 

On the conduction of heat in metals: by 0* WiedemauM, Pogg. Ann. 

xcv. 337; Phil. Mag. [4] x. 393. 
— ■ On the heating and cooling capacity of gases. J. pr. Cbcm. liv, 92. 

On tbe difference of temperature between tbe air, tbe soil under snow, 

and soil from which the enow has been reraoTod: by Jf. Soui. 

Compt rend. zL 298. 
On the measurement of atmospheric temperature (2d note) : by M. Viari, 

Compt. rend. xl. 1265. 
On the method of obtaining the temperature of the air : by M. Meuou. 

Compt. rend. xl. 1088. . 
On the relation of the trananiasion of radiant heat through crystals to 

the dhrection of tranemission: by H. KntAlauch, Phil. Mag. [4] 

X. MS. 

On the diathermancy of certain gases and coloured liquids: by R. Franz. 

Pogg. Ann. xciii. 337. 
— On the thermometric scales at present in use : by M. Walferdin. Couipt. 

rend. xli. 122. 

Maximum-thermometer, in which tbe index is formed by a blttbbe of air: 

hj M, Wialftrdin. Compt. rend. xl. 951. 

— Note on the maximum-thermometer of Negretti and Zambra: by 

M. Secretan. Compt. rend. xl. 1060. 

iSlodillcations in Rutherlord'^j thermometer: by Jf. Uaijerdin. (JompU 

rend. xl. 800. 

On the behaviour of some bodies at elevated tsmpentnies, and partteolariy 

of several colouring matters under the glazing of pottery ; by /. 

Oentele. Chem. Gaz. 1855, 252. 
On the chemical effects of electricity, beat,, aud light : by C. F. Schmbein. 

J. pr, Chem. Ixv. 129. 
— ^ On the heat produced by electricity in its passage through metallic wires: 

by jr. Vyrd. Ann. Ch. Pbys. [8] xUu. 804. 
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Heat*— On Uie heating aetion of the indoetion'Spork: hy /. C. Foi^fenSwJfi 

Fbgg. Ann. xoir. 682. 
— Liflnenoe of heat on the progre ea of vegetation : by Jf. dSf Qatftirin, Gompt 

rend. xl. 1089. 

■ Action of heat on ferric hydrate and acetate : by L, Fian de SL'GUm. 

Compt. rend. xl. 1243; Chem. Gaz. 1«55, 367. 
«■■' On the tension of the Yapours of mixed liq^uids : by G. Magnms. Pogg. 

Ann. xoiii. 579 ; PhiL Mag. [4] ix. 44. 
— — On steam-boiler explosions, and the explosive force of highly heated water ; 

by /. Seioell, J. Fr. Inst. [3] xxix. 338, 396. 
HeliogrRpliio Engraying. — ^Note on a new method of biting for helio- 

graphic engravinjof upon steel : by Niepce de SL-f^ictor. Compt rend. 

xl. r)84; Chem. Gaz. 1855, 107. 
Hemp.— deanfling of flax and hemp by meana of uiea and water at ordinaiy 

temperatarea: by Jf. SM, Oompt. rend. xl. Idl}. 
Herapathite. — See QaAitatf. 

Honey. — Purificntion of honey. PhRmi. J. Tran«t. xv. 121. 
Horse-radish. — On the rubefacient properties of horse-radish powder, and its 

use as a substitute for flour of mustard : by M, Lepage. J. Pharm. [3] 

xxvii. 268. 
Hydraulic Limes. — SeeliMtf. 

Hydraulic Blaterials.— On hydranlic materials adapted for marine woiln: 

by if. ricrtt. Ann. Ch Phys. [-3] xlv. 112. 
Hydrocarbons. — On the constitution of the hydrocarbons: by W,Odling. 

Chem. Gaz. 1855, 170. 
Hydroootyle.— On the H^drocoiyle atiaiica: by /. Lspim, J. Pharm. [8] 

xxviai. 47. 

Hydrocyan aldi ne.^Oii hydrooyanAldine : by A. SIfteker, Ann. Gh. Phye. 

[3] xliii. 287. 

Hydrogen. — On the intiunimability of hydrogen : by if. Baud/rimmi* Ck>mpt. 

rend. xii. 177 ; PhU. Mag. [4] x,' 2;U. 
— On the veduohig aetion of hydrogen gas erdyed by eleetrolysia: by 

(?. Qnm«. Pogg. Ann. xct. 811. 
— — >New facts relating to the poouliarity of hydrogen gas prepared by the 

galvanic pror-o'-s : by G. Osann. Pogg. Ann. xcv. 315. 

■ Evolution of carbui'ctted hydrogen gas at a point in the valley of the Arre : 

by M. Frezin. Compt. rend. xli. 410. 

■ ' On some remarkable chemical properties of electrolytio oxygen and 

hydrogen: by Jf. Otmm. Pogg. Ann. xeri. 498 ; J. pr. Chem. Ixii. 
102. 

On the inflammability of hydrogen gas: by if. BoMdriMmt. Pogg. Ann. 

xcvi. 351. . 

Hygrometer. — On the new liygrometer or dew-point instrument: by 

A. ConnelL PhiJ. Mag. [4] ix. 143. 
— ^ Xmproyements on a dew-point hygrometer lately described by the author: 

hjA,C(m»ell Phil. Ma|r* [4 ^ d03. 

Hypochlorites. — See Chlorine. 

Hyposulphite? — Notes on the behaviour of hyposulphite of potash with 
certain salts: by /. W Skier, Chem. Gaz. 1855, 369. 

VOL, Vm. — NO. XXXII. 8 
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Ice. — Ou the formation of yund ice : by O.Mtuekke. Pogg. Ann. xcv. 228. 
Ichthyotiia. — Chemical examiuatiou of an ichthyosis mass: J. Sehlott- 

berger. Ann. Ch. Pharm. xciiL 333 ; J. pr. Chem. IxIt. ftlS. Addflodum, 

Ann. Ch. Flumn. xeri 8. 
Igfttnrine. — On a new alkali, igasurine, found ixx Nux xxmioa: hj HtMi* 

J. Pharni. [3J xxvii. 293 ; Chem. Gaz. 1855, 480. 
llmeDitim. — Researches on ilnieniuni, niobiuiu, and taatalum: bj IL Her- 

mann. J. pr. Cbeni. Ixv. 51. 
Indian Corn. — ^Analysis of Indian corn, wheat, &o.: \>j A. PoUon, Cfatm. 

Gas. ie&5» 211. 
India-rubber. — See Caouichouc. 

]ndigo.^On the formation of indigo-bloe: hjS* Sekmck. "BhiL Mag. [4] x. 

73; Pharm. J. Trans, xv. 166. 
■ I On the frequent occurrence of indigo in human uiiue, and on its chemical, 

physiological, and pathological relations : by A. H. Hcusali. Phil. 

Tkans. 1654, ii d97. 
Infnaiona^-On eoneantmtod inflisiona. Pbarm. J. TnauL sir. 408, 486, 

439, 45a. 

Infaeoria — ExamniFitimi of the green matter contained in the smallest infu- 
soria : by the Frinee Salm-Uorstmar, Po|^. Ann. xciv. 466 ; Phil. 
Mag. [4] X. 809. 

«>— •Analysis of the infusorial Mil of Liinebnig: by JT.Wieke, Ann. C?b. 
Pbann. xev, 89S. 

— Analysis of the lower stnitum of tha Lfinebnig aoil aontaining infbaoria: 

by W, Wicke. Ann. Cli. Pharm. xcvi. 128. 
Ink.— rBed pnrple ink for marking on linen. J. Pbarm. [3] xzri. 442; J. pr. 

Chem Ixiv. 501. 

Intestinal Concretions. — On inteslmal concretions: by Jules Cloqu^. 

Compt Tend. xL 284. 
lodidea.-— On fiM peviodidea of Ibe eompoiand aaunoniaa: hy J. VUMw. 

Chem. Oai. 1856, 116. 
Iodine. — ImpTOvemente? in the process for mannfiMtnring iodine (L^fanie^ 

patent). Chern. Uoz. 1H55, 199. 
— - Use of hypermanganate of potash for the detection of iodine and bromine 

in mineral waters s by 0, Bmy. J. Pharm. [3] xxviL 498. 
'^■^ Note on tiie aaazdi faw iodine in the air ihrongfa the medimn of dew: hf 

A. Ckaim, Compt. rend, xxxix. 1083; J. Phann. [8] xxvi. 438. 
On the blue ooloniation of starch by iodine: by M, BImM, J. Pharm. 

[3] xxviii. 45. 

— — Volumetric determination of iodides in presence of jchlorides and bromides: 
by A. and F. Ihtpri. Ann. Ch. Pharm. xciy. 365. 

— On the ooloniation of staieh hy iodine : by A. Biekmi^. J. Pharm. [8] 

xxriiL 808. 

— On the compounds of ehlorine with iodhws by /. ChenL Gas. 

1855, 52. 

. On the iodonitrate of silver: by /. iSchmtm. Chem. Gaz. 1855, 34T. 
— — On the preparation of iodiaed gluten, and on its therapeutic properties: 
by JIf. Gagnage, Compt lend. xl. 1224. 
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Iodiae.<«Oii the prepamtioQ of the Bolution of iodised cblorida of zino sb a 

reagent for celluloso in inicroscopieal investigations: hj IhBad^^il^, 
Ann. Ch. Plmrm. xoiv ftS9 ; Chem. Gaz. 1855, 372. 
— — On iodide of thiosmetlj ylaoimoamm : by C. Weltzien. Ann* Ch. Pharm. 
xciy. 103 ; J. pr. Chem. Ixv. a 18. 

— On the compounds of iodine and strychnina ; by W. B* Eerofath, Proo. 

Roy. Soc. vii, 447 ; Chem. Gaz. 1855, 320. 
ObservatioDS on iodised oil : hjM. Bredwhneider. J. Pharm. [3] xxvi. 488. 
■ Action of iodide of phosphorus on glycerine : by JlOf. Berihelot and de Luca. 
Ann. Ch. Phys. [aj xliiL 257; Compt. rend, xxxix. 745 ; Chem. Soc. 
Qu. J. viii. 145. 
lodopropy lent. — See Troj^yUne, 
lodo^uinine.— See Qmnmm. 

Iridium.— Note on a process for extiaeting the gold allied with iridium in the 
ashes formed in the preparation of iridium; by Jf. d^Hmmm, Gompt 

rend. xl. 1903. 

Iron. — ^Volumetric determination ot iron; by A. Streng, Pogg. Ann, xoir. 
498; Chem. Gas. 1855, 191 ; J. pr. Chem. IxT. 164. 
Quantitative detennination of iron : by if. FM. Ann. Ch. Pharm. xoir* 

218: Chem. Gaz. 1855, 297. 
I jResearches on the influence of sulphur npon iron, and on its partial neUp 

tralipation by pho'-phorus ; by M. Janoyei. Ann, Min. ['>] vi. 140. 
■ " Simple mode of preparing the protoxides of iron, manganese, and tin. 

Ann. Ch. Pharm. scv. 116 ; Chem. Gas. 1855, 880. 
— ' On the separation of oxide of iron from alumina : by B, BkUer, J, pr . 

Chem. hdv. 370 ; Chem Gas. 1855, 315. 
On the quantitative separation of the oxides of iron from alumina: by 

/. JTeeren. Pogg. Ann. xcv. 'm : Chem. Gaz. 1855, 815. 
<— — Indirect method of determining alumina and the oxides of iron when 

they occur together: by T. Weerm, Pogg. Ann. xciii. 460; J. pr. 

Caiem. Iziv. 80. 

•i*-* On the eiyatalline foim and ehemioal eompo8iti<m of aome iron^fumaee 

slags : by Th. 8eheem» Ann. Ch^ Pharm. xoiv. 79. 

— - Crystalline stnieture of iron. Phnrm. J. Trans, xv. 185. 

^— . On the preparation of Ferrin?j pnlrerulum. Ann. Ch. Pharm. xciv, 125 ; 

Pharm. J. Trans, xiv. 075; Chem. Gaz. 1855, 246; J. pr. Chem. 

Ixv. 126; J. Pharm. [3] xxyiii. 894. 

— Additional note on the preparation of Femm pvivemium, Ann. Oh. 

Phaim. zor. 193. 

I Action of heat npon the acetates of iron : by L. Pian deJSf.-0iUe9* CompL 
rend. xl. 568 ; xli. 165 : J. Pharm. [3] xxvii. 384. 

— Action of heat on the ferric hydrate and acetate : by L. Jftan de Si.' 

6iU&t, Compt zend. ^. 1S48 ; Chem. Gaz. 1855, 367. 
I N On the proeeiB of deetraehemiaal deeompoaitum, and on the eleetrolysts 
of sesquidiloride of iron : by ff. Buff. Ann. Ch. Pharm. zeiv. 1. 
■ On the white colour of iron alums, and the brown of their aqueous solu- 
tions : by H. Rose. Pogg. Ann. xciv. 459 ; Chem, Gaz, 1855, 186 ; 
J. pr. Chem. Ixiv. 432 ; J. Pharm. [8] xxviii. 158. 

— On the green colour of the ferrico- alkaline oxalates, and the white of the 

iron-alums: by W, Suidinger. Pogg. Ann. xdv. 246. 
I On some ferroso-lirric phosphates: by G. Jetnteh. Pogg. Ann. xotL 189. 
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Iron.—^ccurrenee of iron in normal urine and in penpintion : bj MM^Fuik 

and Latitti. J. Pharni. [31 xxvii. 382. 
» Improvements in the treatineuL of beating, puddling, and reQniug iron 

slags and cinders (F. C. GftWert's ptte&t). Cii«m. Gas. 186&, 379. 

Analyaifl of an eoamel for oast-iron : bj A* Mui. Chem. Gas. 18&5, 817. 

— Improvement in the manafhotoio of east and malleable iron. J. Fr. 

Inst. [3] XXX. 212. 

. On the supposed influence of the hot blast in augmenting; the quantity of 
])hosphoru9 in pig-iron : by D. S. Price and £. C. Nicholson, Phil. 
Mag. [4] X. 428. 

Improvement in puddling iron : bj /. Niua^k, JT. Fr. Inst [8] xxx. 309. 

On the composition of the iron-ores called brcuSy occurring in the coal* 
measures of South Wales : by £. C, NieioUtm and 2>. S. Pricg, Chem. 

Gaz. 

M-.^ On the transformations of iron-ores : by E. F. Glocker, Pogg. Ann. xcvi. 
262. 

On a reaeUon of protosslts of iron in presenoe of copper : by 7. W. JSMr. 
Chem. Gas. 1865, 414. 
_ Alloys of iron and aluminium : by F. C. CkUvert. Pharm. J. Trans, xv. 232. 
«^ The titanifei ous iron of the Mersey shore : by Jk, Eehoardi, Fbarm. J. 

Trans, xv. 232. 
Iron, Meteoric. — See Meteorites, 

Isatiue. — Action of aniline upon isattne, bromisatine, and cblorisatine : by 
J. EngelhetrH, J. pr. Chem. Ixv. 800 ; Chem. Gaz. 1855, S4I. 

1 Action of bromaniline and chloraniline upon isatine: by A. Engelhard, 
Bull, de St. P^rsb. ziii. 279; Obem. Gas. 1865, 818; J. pr. Cbem. 
Uv. 2«6. 

J. 

Jalap.— On the so-called jalap resins ; by W, Ann. Cb. Bmrb. 

xov. 129. 

Juice. — On the gum of Sonora, juice of FarMMMs, and resin of Pmais hj 
L, Soudeirm. J. Pharm. [8] xxviii. 196. 

K. 

Ketones.— Compounds of the ketones with alkEdine bisulphites: by Br. Zcm- 

pricht. Ann. Ch. Pliarm. xciii. 288; J. Pharm. xxvii. 318; Chem. 
Gaz. 1855, 108; Ann. Ch. Phys. [3j xliii. 488; Chem. Soc. Qu. J. 

viii. 154. 

On some supposed aldehydes and ketones ; by 2)r. Imprieki, Ann. Ch. 

Pharm, xoiv. 248 ; Chem. Gas. 1855. 209 ; Chem. Soc. Qu. J. yiii 168. 
Kino.— On kino: by JST. Msfifldt, Ann. Oh. Pharm. xcii. 101. 
Koumiss.— On the koomiss^ or bererage of the CaLmueks. J. Pharm. [8] 

zzviL 197. 

L. 

Lard. — See Pais. 

Lead. — Description of a new meteoric iron from Chili containing native lead: 
by R. P. Greg. Phil. Mag. [4] x. 1 2. 
Piesenoe of lead in commeroisl bydrocblorie add. Phann. J. Trans. 
xiT.575. 
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Lea d.— Improvemeute in the ledoetion of lead oiee : by W, /. Cookton, Chenu 

Oaz. 1865, 60 ; J. pr. Cbem. Ixt. 131. 
On tribasic nitrate of lead : by A. r<^/. /iw* Ana. Ch. Fbarm. xdv. »« \ 

J. pr. Chem. Ixv. 121. -a 

— Analysis of molybdate of lead, and its use as a test for phosphoric acio: 

by JF. Wicke. Ann. Ch. Pliarm. xcv. 373. 

On tribasic nitrate of lead : by M. Fcffel,JuH. J. Pbarm. [8] xxviii. 895, 

Lep tome ter.— The leptometer, a new mstniment for measuring small olgeots: 

by Sandberyer, Pogg. Ann. xciv. 464. 
Leucin— On the occurrence of leucin and tyrosia in the human U?er: by 

F T F-ericAs and G.Sidd^hr. Them. Gaz. 1 855, 6. 

— Preparation of leucin from the aldeliyde of valerianic acid : by H. Limpricht, 

Ana. Cfa. Pharm. xciv. 243 ; Chem. Gaz. 1855, 210 ; CheoL 800. Qu. 

J, viii. 157 ; J. pr. Chem. IXT. 51«. 
Light— Photoohemiosl researches : by i^. Bwtmt and JST. B. Boteoe. Ohem. 

Soo. Qu. J. Tiu. 198; Pogg. Ann. xcvi 373. 
On the action of light on ehlorine-water : by C. WiUwr, Pogg. Ann* 

xciv. 507. o 
Optical researches: by /. Angstrbm. Pogg. Ann. xciv. 141 ; PhiL Mag. 

[4] ix. 327. 

— On the mechameal anteeedentsof motion, heat» and light: by W» TiomMt, 

Gompt rend. zl. 1197. 
Note on the possible density of the luminiferous medium, and on the 
mechanical value of a cubic mil© of sunlight; by F. Thomon. Phil. 
Mag. [4] ix. 36. 

— — Approximate determination of the indices of refraction in mica : by 
r. HaidiMger. Pogg. Ann. zev. 498 ; also of peonine, ibid. 680. 

On certain physical properties of the light of the eleotrio spaik within 

certain gases as seen through a prism : by 2>. JUer. BiU. Am. J. [3] 

xix. 

Contribution to the history of iluoreseent bodies. J. )»r. Cliem. Ixv. 349, 

Remarks ou lluorosceuco ; by M. Osantt. Pogg. Ann. xciv. 1540. 

SU-ongly fluorescent liquid. Pogg. Ann. xev. 176; Phil. Mag. [4] x. 69. 

On the alleged fluoieecenee of a solution of platinoeyanide of potassium.: 

by Q. Stokei. Phil. Mag. [4] x. 95. 
— On the dispersed red light in solution of chlorophyll: by the Priwff^ 
Salm-Hontmar. Pogg. Ann. x'-iv. 4^,7, Phil. Mag. [4] x. 810. 
. On the false internal dispeibiou oi the dichroitic solution of haematin: by 
E. Briicke. Pogg. Ann. xciv. 420. 

Optical properties of fulminurato of^^monia and potash: by 7. UeHg. 

Ann. Ch. Phann. xor. 291. 
Researches on the optical properties developed in transparent substances 
by the action of magnetism : by Jf. Fard^, Ann. Ch« Phys, 1.3] zliii. 
37 ; Phil. Mag. [4] ix. 481. 
' On the influence of light on the production of carbonic acid in animals : 
by /. Moletehott. Compt. rend. xli. 363, 456. 648. 
— On the action of the violet and ultra>Tiolet iuTisible rays of light: by 
W, Eisenlohr. Pogg. Ann. xciii. 623 ; Phil. Mag. [4] i.x. 1 1 4. 
On the chemical effects of electricity, heat, and light: by C» F, SeAimMm, 
J. pr. Cbem. Ixv. 129. 
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Light. — Conical refraction in diopside and airagoiiitt; : bj W. Haidiuger, 

Fogg. Ann. xevt 469. 
Abstnet of the npott on the influence of the solar radiations on the vitil 

powers of plants growing under diflerent atmospherio oond&tions: 

/. H. Oladsiane. Chem. Gaz. 1S5^, 490 
— — On the phenomena of fluorescence with reference to those of phospho- 
rescence and of the electric light: hj H. (Maiut. J. pr. Chem. Ixvu 
87. 

On the phoephoieeoenoe of plate^solpliate of poteah ; by F. Fmmjf, Phfl. 

Mag. [4] X. 40; Fhann. J. Trans, xv. 231. 
Fleoehroism of ammomo^sobaltooB sulphate : by /. MmUer, Pogg. Ann. 

xcvi. 340. 

The interference lines in mica: hj W, Haidinger, P^Sg* Ann. xcvL 

463. 

Light, Polarised.— Disoovery of the eiistenee of the rotatory power in 
several ^staUised hodtes of the onMc or regular system, which exert 
tliat power in various directions, and with equid intensity in all, 
without possessing it molecularly : by M, Marbaek* Ann. Ch. Phy& 

[3] xliv. 41. 

— Optico-crystallographical observations and description of a new polari- 

scope, the sfymn$eope : by iV. p. JSMi, Ann. Ch. Fharm. xdr. 164; 
J. pr. Chem. Ixi?. 887 ; Ixt. 821. 
Description of a new polariscope, and veaearshes on double refractions of 

small intensity : hj A. Bramis. Ann. Ch. Phys. T-^] vliii. 19^). 

— Note on certain plienomena of circularly polarised light. New apparatus 

for circular polarisation and new compensator : by M. Soieil, Compt. 
rend. xl. 1058. 

— ^Optieal relations of the stdphata of iodo^qninine or Herapathite: by 

W, B. Herapaih. Phil. Mag. [4] ix, 866. 
Lime.^Quantitative determination of lime : by H. Vohl. Ann. Ob. Phaim* 

xciv. 217; Phil. Mag. [4] x. 70 ; Chem. Gaz. 1B55. 274. 
On the constitution of the phospiuite of lime in animal ciiarcosJ, hone-ash, 

&c., with remarks: by /. D, Smith, Chem. Gaz. id.')<% 201. 

— New obeerTations on the action of chloride and bromide of lime on organic 

substances: by M. Chautart, J. Pharm. [8] xxvii. 179. 
Mode of preparing hydrated carbonate of lime : by /. Roth. Pogg* Ann* 
xcv. 172 ; Chem. Gaz. 1855, '217 ; J. pr. Chem. Ixv. 958. 

— On hydranlif limestones, artificial stones, and various new applicatious 

of double silicates: hj M, KuAimann, Compt. reud. xii. 162, 1335; 
Fharm. J. Trans, xr. 80 ; Chem. Oaz. 1856» 398, 378, 808. 
Durability of hydraulic lime and cemeni under the influenoe of sea vatsr* 
Pharm. J. Trans, xv. 8T. 
...^Cbemirnl examination of some hydianUc limes: by C.£Mauig, Ohem. 
Gaz. 1855, 834. 

Decomposition of the sulphates of strontia and lime by alkaliuo car- 
bonates I by if. Itoit. J. pr. Chem. Ixt. 817. 

Fainting with hydrate of lime converted into marble by absorption of 

earbonie add from the air : by Jf. Gaiuht* Compt iwftd. zli 788. 

I.imc-stone . — Sco Minerab. 

Linen.— Colour for marking linen. Chem. Gaz. 1856, 889. 
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Liquids .—On the speeiAo volumes of Uqoid oompounds ; by S, Kpfp, Ann. 
Ch. Pharm. xcii. I. 

■ '■ On the specific volumes of liquids containing carbon, hydrogeiii and 

oxygen: by ff. Kopp. Ann Oh Pli«.rm. xcri. 153. 
Lithia. — On the occurrence and composition of r lithia felspar from the 

neighbourhood of Badeberg : by G, Jenz&ck, Pogg. Ann. xov. 304 ; 

J. pr. Chem. Ixr. 879. 
On the solubili^ of sulphate of lithia in water: by P. Enmen^ Pogg* 

Ann. xer. 468. 

— New process for obtaining lithia from triphyUine : by H. MmUer, Ann. 

Ch, Phys. [;<] xlv. 3.')0. 
Lithium. — Preparatiou of lithium; by Bun»e». Ann. Ch. Pharin. xciv. 

107; Ghent. Soo. Qo. J. viii. 148; J. Phann. xxviii 155; J. pr. 

Chem. Ixv. 128. 

. JUthinm and strontium obtained in the metallic state by electrolysis: by 
R. Butuen. Compt. rend xl 717 ; Chetn. Gaz. 1855, 185. 

Lithographs. — Process for obtaniiug iuhographs by photography ; bydPr^ 
Ramei/. Piiarm. J. Trtuis. xv. 232. 

Li th o 1 o gy . — Lithoiogical reseazohes : by H. DeoUU. (3nd Memoir). Cumpt. 
vend. xL 177. 

LIt er . — On the fonnation of sugar in tilie Hver : byiCV. JBmmed, Oooipt nmd. 

xl. 580. 

On the formation of bile-sugar in the liver: by J,MolucAoU, Compt 

rend. xl. 1040. 

■ On the mechanism of the formation of sugar in the liver : by Ci. Bernard. 

Oompt rend. xli. 461. 
I On the formation of sugar in the liTor, and the normal existence of sugar 
in the blood of man and other animals: by L, Figmer* J. Phann. 

xxvii. 343, 420; xsviii. 5. 
On the glucogenic function of the liver (Srd Memoir) : by L. Figuier. 

Compt. rend. 352; J. Phaiia. [3] xxviii. 200. 
^» On the glycogeuio iimetion of the liver : by if. Leetmie. Gompt rend. 

xl. 90S. 

■ ■ Report on various eonununications on the glyceric function of the 

liver: by M.J)iuuu, Compt. rend. xl. Ij^I; J, Pharm. [3j xxvil. 
107. 

■ I On the occurrence of leucm and tyr<^iu in ihu human liver : by F. T, 

Frmekt wsA G. mSithr, Ohem. Gaz. 1855, 6. 
— Gomparative researohes on the evoltttion of oarbonio aeidi and of the siae 
of tlie liver in Batiaohians : by /. MokkkoU and R SMtko^ Gompt 

rend. xli. 040. 

Lophine. — New mode of formation of amarine and lophine : by A. Gossman. 
.Ann. Ch. Pharm. xciii. 329; Chem. Gaz. 1855, 144; Chem. 8oc. 
Qu. J. viii. 101 ; Ann. Ch. Phys. [3] xlv. 128 ; J. pr. Chem. Ixv. 
245. 

Lupuline. — Chemical and natural history of lupuline: by /. Fenonm, J. 
Pharm. [3] xxxvii. 22. 

Lycoperdon. — tho anasthetic principle of tbe Li/roperdoH protetu and cer- 
tain other tuugi : by T. J. HeraJaiM. Phil. Mug. [4] x. 67 ; Chem. 

Gaz. 1855, 20i). 
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Madder. — On madder colours: by C. Schwartz. Cliem. Gaz. 1855, 18. 
Maguosia. — Oti the separation of alumiua from iron and magneeia: bj 

H. Richier. J. pr. Chem. Ixiv. 378. 
Magnesia. — On the use of hypoohlorite of magnesia and hydrate ol magnesia 

as an antidote to poieoning by phosphorus : by Hi^kuam. Ann. 

Ch. Pharm. Ixxxiii. 146 ; Chem. Gaz. 1855, 384. 

■ I On the substitntiou of native sulphate of magnesia for sulphuric acid in 

the manufacture of hydrochloric acid, sulphate of soda, nitric acid, 

and chlorine : by R. de Luna, Compt. rend. sli. 95 ; Ann. Ch. i'hami. 

xOTi. 101 ; Chem. Gaz. J 855, 400. 
JIagne8inm.--0n the preparation of strontium and magnedum : by A, 

Maitkkuen. Chem. Soo. Qu. J. viii. 107. 
Magnetism. — On some points in magnetlo philosophy: by M, Fandi^^ 

Phil. Mag. [41 ix. 81. 
Magnetic reumrks : by M. Faraday. Phil. Mag. [4] ix. 25*^. 

■ Ou the cxistctjce of a maguetic medium in space ; by J. Tyndail. Phil. 

Mag. [4] ix d05. 

Note on the magaetie medium : by A, W, WtUimsim. "Proo, Boy. Soe. 

vii. 806 ; PhU. Mag. [4] ix. 041. 

Observations on the magnetic medium, and on the effoctsof eompxession: 

by JF. Thomson. Phil. Mag. [4] ix. 290. 
— — On the existence of a maguetic medium : by T. A, Hint. Proc. Roy. SoC; 
Tii. 448. 

-^-^ On the nature of the foree by which bodies axe repelled from the poles 
of a magnet, with an account of some experiments on moleeulBr 

influences: by .7. ryndaU. Phil. Mag. [4] x. 153, 257. 
— — Elementary deuioastrations of piopositions in the theory of magnetlo 
force : by W. Thomion. Phil. Mag. [4] ix. 241. 

■ Contributions to our knowledge of the nature of the so-called coercive 

fone : by Prof, Pi&dair. PhQ. Mag. [4] vii. 518. 
— ~- Besearehee on the optical properties developed in transparent substances 

by the action of magnetism : by Jf. Ferdet* Ann. Ch. Pbya. [8] zhsi 

87; Phil. Mag. [I] ix. 4«1. 
——Researches on the lufignetic power ol oxygen : hy E. B''rqn>vcl. Compt. 

reud. xl. 910; V\n\. Mag. [4J ix. 474; Ann. Ch. t^iiys. [3j xliv. 

209. 

Mangane8e.^-0n the presence of manganese in the blood : by SmAmm^ 

J. Pharm. [3] %m. 401 ; xxvii. 284. 
Simple mode of preparing the jirotoxides of iron, manganese, and tin. 

Ann. Ch. Pharm. xcv. 1 H> ; Chem. Gaz. |S55, 830. 
Uydrated mangauoso- manganic oxido : by /. Otto. Ann. Ch. Fbann. 

xc. 372; Chem. Gaz. 1855, 171 ; J. pr. Chem. \m, 519. 
^— Use of hypermanganate of potash for the detection of bromine and iodine 

in mineral waters: by 0. Henry. J. Pharm. [8] XXVii 423. 
— On the colouration of the salts of protoxide of manganese; by Jf. i^srui 

de Buisson. -T. Pharm, [3] xxviii. 345. 
•Mangolfl-wjirzel. — Chemical examination pf mangoidwurzel : by H. 

RUihausen. J. pr. Chem. ixv. 1. 
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Mdngold^wuTZdl. — On the infliMOoe of Tarlons salU on the growth of 

mangold-wunel: hj G, Herth. J. pr. Chem. bdr. 129. 

Mangostin. — On mtingostin : by If. Schmid. Aun. Ch. Pliarm. xciii. 83; 

J. pr. Cdem. Ixiv. 2j4 ; Ciicm. Gaz. ibdd, 132; Cbem. Soo. Qu. J. 
viii. 1»0; J. Fharm. [3] xxviii. 78. 

Manure. — Keport on the Terification of certain manures used in the de- 
partment of fleine^t-Mame : bj M. Maigy. Ann. Min. [5] r. 418. 

>— Influence of manuring with ashes and gypsum on the ohemical com- 
position of cloT6r>hay : by U, BiWuamem. J. pr. Cbem. Ixt. 16. 

Marl. — Hee MiMrali. 

Meat — Analysis of the salt meats of America: by M. Girardin. Compt rend, 
xli. 746. 

M ell one. — On the eonstitatioa of the xnellonides: by/. £m^. Ann. Gh. 
Pharm. zor. 267 ; Oompt rend. zl. 1077 1 Chem. Soc. Qu, J. Tiii. S60 ; 

Chem. Gaz 1^55, 229. 

On the mellonidt's: by C. Gerhard f Compt. rend, xl, 1202. 

Meroaptan. — On l)utylic mercnptan: by M. Uumann, Ann. Ch. Phann. 

xcv. 256; Ohem. Gaz. JH56, 427. 
Heroury.^The quiekaUver mines of Old and New Almaden. Pharm. J. 

Trans, xiv. 878. 

Occurrence of mercury on the Lllnebaig heath. J. pr. Cbem. Ixir. 

128. 

Quantitative determination of mrrcury by chloride of silver; by if, Ff^kk 

Ann. Ch. Pharm. xciv. 

■ On the liutit of evapoiatiou of mercury : by C. Brame. Pogg. Ann. 

xciv. 468. 

On the preparation of tbe sulphoehloride of mercury in the dry way t bj 

R. Schneider. Pogg. Ann. xcv. 107; Chem, Oaz. 1850, S7I; Ohem. 
Soc. Qu. J. viii. 257; J. pr. CIumu. Ixv. I>18. 

— On a new compound of gold and inerciu-y : by T. li. Uemy. Phil. Mag. 

[4j ix. 458. 

- On acid meiouvie sulphate: by W* Wieke. Ann. Oh. Pharm. zot. 170. 
Chem. Oas. 1866, 407. 

On some com])ound8 of hydrargethyl and hydrargo-metbyl : hy A»8lndt9r* 
Ann. Cli. Pharm. xcii 7^; Ann. Ch. Phys. xliii. 343. 

On the composition of luhnmating monury and isocyanurio acid: by 
, X. SchUchkoff. Bull, de St.-Petersb. CI. Phys.-math. xiv. 98 ; Chem. 
Gaz, 1855, 121, 456. 

■ On a fUilrore rioh in merouiy from Kottenbaeh in Upper Hungary : by 

G. vom Rath. Pogg. Ann. xcvi. '12-2. 
ICetaldehyde. — On the metaldehyde of valerianic af id : "by H» UmfriekL 

Ann. Ch. Pharm. xciv, 244; Chem. Soc. Qu. J. viii. 157. 
Metals. — Besearches on the metals, particularly on aiuDunium and on anew 

form of silieinm : by ^.-CMv DmUe, Ann. Ch. Phys. zliiL J . 
On the preparation of the metals of the alkslies and earths by eleetrolysia : 

'hjA.Mtt Uh imM. Chem. Soc. Qil J. viii. 27; Ann. Ch. Pharm. xciii. 

277; Ann. Ch. Phys. [8] xHv. nO : j. Pharm. \^] xxvii. 475 ; Chem. 

Grtz. 1855, -i'V^ ; J.'pr. Chem. Ixiv. 508; J. Pharm Trans, xv. 231. 

— , ■ On tlie conduction of heat in metals : by G. W%edematM. Pogg. Ann. xcv. 

337 ; Phi]. Mag. [4] x. 393. 
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Metals.— Density of metals alter fiiaioii and rapid oooliag . by CL JkoUk, 

Compt. rend. xl. 709 ; J, pr. Cheni* Ix?. 345. 
•-^ Desulphuration of metals and eztraotion of gold : by if. HoUmid* J. 

Pharm. [^1 xxvii. 319. 
Improvement in the treatment of certain mefnls for producing an ira- 
proved meialiio alloy (iiuok and De Fouteuoy u ^talent). Chem. Gaz. 
1855, S8Q. 

— Process for tinning metals : by MM, Rmteur and Saueker. diem. 6as. 

1855, 7G ; J. pr. Chom. Ixv. 250. 

— On organic compounds containing metals : by K Franklaitd. Ann. Ch. 

Pharm. xct. 215; J. pr. Chem. ixv. 22; Aon. Ch. Phys. j^aj xlr. 
114. 

~- Note fespeeting the bistoiy of organio oomponnds oontaining metals : by 
S» I^t mkitmi . Ann. Gh. Phaim. xor* 55 ; J. pr. Chem. Mt. 46. — ^Beply 

by C*Lowiff, Ixv. 855. 
Meteorites. — Analysis of the meteoric iron from Tuczou, Province of Sonora, 
Mexico ; by Fr. A, Qcnth, Sill. Am. J. [2J xx. 119 ; J. pr, Chem. 
Ixiv. 118. 

— Memoir on meteorites. A desofiptioo of fife new meteofio irons, vilh 

some tbeoietioal oonsiderations on the origin of meteorites, bssed oa 
their physical and ehemieal obaraeten : hyJ.L, SmUk Sill. Am* J« 

[2] xix. 153. 

Fall of meteoric stones at Bremeworde ir^ Hanover : by i*. WsJUer. Compt. 

rend. xl. 1362 ; PhU. Mag. [4] x. loU. 

■ I Analysis of meteoric stones £rom Mexo-Madaras, in Transylvania : by 

F. Wdhler, Ann. Ch. Pharm. xovi. 351. 
— — Fall of a large mass of metomno iron at Coirientesy in BouOi Amerioa^ 

Phil. Mag. [4] xii. 14. 
— — Description of a new meteoric iron from Chili containing noHti lead: by 

R. P. Gref;. Phil. Mag. [4] x. 12 ; Pogg. Ann. xciv. 169. 
' Meteoric iron from the Cape of Good Hope. Ann. Cii. i'lnum. xcvi. 24(>. 
— On the meteorite whieh ML at Linom, near Fehrbellin, in the Mark 

Brandenburg: by &» Ro»e. Pogg. Ann. xoiv. 109. 

— On a supposed aSrolito or meteorite : by it. /. MwteUum. Proc Boy. 

Soc. vii. 421. 

Analysis of a meteorite ; by H. S. Ditien. J. pr. Chem. Ixiv. 121. 

— — Analysis oi a meteorite which fell in Norway : by E, S. JDUkn, Po^. 
Ann. zeri 841. 

Methyl.— On methylio ether and ehlorlde of methyl : by jlf. BmiMoi. Ann. 
Ch. Pharm. xor. 806. 

— ■ On the spontaneous decomposition of certain sulpfaomethylatee: by 

A. H. Church. Phil. MaiT. [4] x. 40. 
On the chlorinated compounds derived from the sulphides of methyl and 

ethyl: by A. Riehe. Ann. Ch. Phys. [3] xUil 283. 
On some oompounds of hydraigomstliyl: by Skitehr, Ann. Gik 

Pharm. xeiL 75; J. pr* Chem. Ixir. 103; Ann. Ch. Vhyn, [8] xliiL 

843. 

■ ' On the occurrence of trimcthylamine in the brine of salted herrings: 

by G. H. Winkia. Ann.' Ch, Phann. xdu. 820; J. Phann. [8] 
xxviii. 1507. 
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xeiti. 23» ; Obem. Soo. Qa. J. viii. 164 ; Oompt rand, xl 18 ; Cbem. 

Gaz. 1H55, 41 ; Ann. Cb, Phys. [8] zliii. «84 ; J. pr. Cbem. Ixiv. 39. 
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Frof. Scklossberger, Ann. Ch. Phann. xcvi. 76. 
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XX. 53. 

Influence of common salt on the fonnation of minerals* By /• Forek- 

iammer. Pogg. Ann. xor. 60. 

Stnmd Meinoir.<-Oa fbe aulils sad wrtk* diiaolfed oat ftom mfts la aitato 

of fusion. 

■ Be-euimination of American minerals : by /. £. ^tM. Sill. Am. J. [2] 

XX. 242. 

FhitVv— The minenlt oL the Wheatl«y mine in Pennsylvania :—Ani;lesite, 
cenirite, wnlfoiUe, Vnndate of Ictd, pyroDiorpUte« mimeteoe, galena» 
copper, copper pyrites, malachite, nwrukt hkmSiSMf calaiiiiiM» nniMtit«|» 
fluorspar, calcspar, sulphur, &c. 

— Examination of minerals in Dr, Krantz's collection at Bonn: by 

JT. Dauber. Pogg. Ann. xciv. 898. 

Pajsbergite, babingtonite, hansmannite, nnataae, honeystone, 
— — Contributions to mineralogy ; by Fr. A. Genik. Sill. Am. J". [2] xix. 15. 

letradymite, bismuthine, acicuUte, iMirnbardtite (a new miueral), grey copper 
(fahlerz), geokronite ?, RmMW alluiUb tiu«iltat« in Ninrtli CvoUna, 
scorodite, wavellite. 

— Analysis of minerals from the volcanic Eifel ; by Th. Kjerulf. J. pr. Cbem. 

Ixv. 187. 

Rare Swedish minerals: by /. Igehtpim. J. pr. Clu ra. IxiT. 61* 

Analysis of minerals from the Grand Duchy of Baden: oommimicated 
hjProf. Weltzien (continuntion). 

9.— Analysis of bean-ore {Bobnerz} from the Thurmberg, near Dtrlach : by 

CSlimm, FkfeMt^ 
6.— On the copper-bismuth ore from Wittichen : by E. Toiler. Page 207. 

Minerals: Aeanthite. — On acanthite, a new species of silver-glance: by 

A. Kenngott. Pogg. Ann. xcv. 462. 
All op bane. — Analysis of allophaue. J. pr. Cliem. Ixiv. 434. 
Anthracite.— On the anthraniferoos deposits of the Alps of Ffsnce and 

of Savoy : by StUf^ Cfnu, Ann. Min. fd] t. 478. 
Arragonite. — Fluorine in calcspar and amgonit^ Pogg. Ann. 

xcvi. 145. 

Apatite. — Composition of yellow apatite irom Miask: by Cr, von RiUk* 

Pogg. Ann. xcvi. 331. 
Binnite.— Oil dufreynoyaite and hinnits. J. pr. Ghein. lliT. 506. 
Boracite.-*Magnetio relations of bonunte: by O. H, 0* Folfftr. Pogg. 

Ann. xciii. 507. 

Brogniardite. — Ciystallimtion of brogniaxdite : by A. Jkmout, Ann. 

Min. [5] vi. 148. 

Calcspar.^Fluoiine in calc&par and arragonite : by G. Zeitztok. Pogg. 
Ann. xcvi. 145. 
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If inaraU: CbondrodiU. — CiTitellitiA (brm of pnaphile tad obondroditet 

by y. J, S. NordetukioU, Fogg. Ann. zori. 110. 
Clay-slate. — On the metamorphosis of clay-slate at fiiebgitbi, m 

Saxony: by L. Caring. Ann. Ch. Pharm. xriv 
Clinochlore. — On the clinochlore of AcLmatowsk : by N. v. Kokscharow. 

Pogg. Ann. xciv. 2J2, 336; Sill. Am. J. [2] xix. 176; J. pr. Chem. 

Iziy. 507. 

Cop per.—Peaeook ooppar ore from Coquioibo, io^Cbili. Ann. Cb. Pbazm. 
zoTi. 244. 

Cor undo iD.-^D(msity of corundum after fusion and rapid oooling: bj 

Ch. Detnlle. Compt rend. xl. 709 ; J. pr. Cliem. Ixv. 845. 
Datolite. — On the crystallisation-s^sstem ot datolite; F. H. SehrHder. 

Pogg. Ann. xdT. 285. 
Diamood.'^'Ona diamond crystal from the £etrict of Boga^m, in BniQ : 

by 3/. Dtifrtnoy. Pogg. Ann. xciv. 47n ; Corapt. rend. xl. 8. 
Diopside. — Conical retraction in diop.side, with observations on some 

phenomena of conical rafraction in arragonite: by Uaidiii^er, 

Pogg. Ann. xoTi. 469. 
Dolomite.— A eontiibntion to tbe more ttcaot knowledge of the dolomtts 

of the Yalais Alps : by JF, 8. o. Wattrnkmum, Pogg. Ann. xciv. 141.— 

Observations thereupon: by J, C. Hwmr; Ibid. 884; J. pr. Cbem. 

Ixiv. 414. 

— On the caupf^ of tlie green colouring of certain Neptunian rocks, espe- 

cially ofdoloiijite : by A. Petzholdt. J. pr. Chem. Ixiii. 193. 
Dufreyaoy site. — On dufreynoysite and biunite. J. pr. Chem. Ixiv. 
506. 

Edingtonite.— Analysis of edingtonite: by M. F. BinUBe, Phil. Mag. 

[4] ix. 179 ; J. pr. Chem. Ixv. 255. 
Emerald — On the beds of emerald in the high valley of rHarrach: by 

M. Ville. Compt. rend. xli. 698. 
Euciase.— New researches on the composition of euclase: by A, JJatuour. 

Compt rend. xl. 04. 
Euxenite.— Analysis of enxenite and orthite; by JET. Siredker. J.pr. 

Cliem. [3] xxviii. 384. 
Fahl-ore. — On a fahl-ore rich in mercury from Kottenbach in Upper 

Hungary: by G. vom Rath. Pogg. Ann. xcri. 322. 
Felspar. — Examination of some felspathic rocks: by T. S. Huni, PbiL 

Mag. [4] ix. 354. 

>^ On the oompoeition of the felspars of the granite of the Dublin aud 
Wioklow mountains: by /. A, MdrmiA, PfaiL Mag. [4] ix. 40; 

J", pr. Chem. Ixiv. 435. 

— On thp analysis of the pofnsh and soda felspars of one of the Dublin 

mouniams: by F.M. Jenui/igs. Phil. Mag. [4} X. 511. 

— On the occurrence and composition of a lithia felspar from the neigh- 

bourhood of Badeberg.: by &. Jmmk, Pogg. Ann. xev. 804. 

— On the felspars oeeurring in the granites of tbe Dublin and WioUoir 

mountains : by /. A, Galbraith. Phil. Mag. [4] x. 420. 
Olottalite.— On two doubtful British speoieSp yiMto/iifo and tmutUt: by 

fl. P. Greg. Phil. Mag. [4] x. 118. 
Granite. — Note on the granite of Bomarsund : by MM, Malaguti and 

Durocher, Compt. rend. xl. 008. 
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Ifiii^raU: Or«nite.p*<Oii the eliemioal oompositioii of the granites of the 
south-east of Ireland: by S. Haughfon. Phil. Mag [4] x. 28. 
Graphite. — Crystalline form of graphite a&d chondcoditej by If, A, 
Nordemkiold. Pogg. Ann. xoiv. 1 10 

— On a new process for the purification and disintegration of grapliite ; 

by B. a Brodie. Ann. Ch. Phys. [3j xlv. 851. 
Green stone. — Ghemioal euminatkm of some groenstones ficom Silesia: 

by Q. V. Bath, Pogg. Ann. xot. 588. 
Gypsum — On the acid springs and gypsnms of Upper Ouiada: by 

S. Hnnt, Compt rend. xl. 1348. 
Herrerite — Herrerite identieal with smitheonite: by i'. 6^M. Sill. 

Am. J. XX. 118. 
Henlandite. — Note on heulaadite and seapoUte from Arendsl: by 

B. Mtm, Sm. Am.J.[d] jac87$. 

Hornblende. — On the ohemieal composition of hornblende from the 
Norwegian zircon-sycnitp • l\v T. Srher^r. J pr. Chem. Ixv. 341. 

Ido erase. — Analysis of idocraso from JJucktown, Polk Co., Temi. : by 
/. W. Mallet. Sill. Am. J. [2] xx. 85. 

Lainiite. — On lazulite from Wermland, in Sweden: by Igehtrom, 
J. pr. Chem. IziT. 358. 

' Lene htenbergit e.— On lottohteobergite, and the aooompanying mine- 
rals, hydrargyllite, garnet, perowskitc, magnetite, talkapatit^ Ac. ; 
by G. H. 0. Volger. Pogi^. Ann. xcvi. 414. 

Leucopliane. — On the crystailiue form of leucophaue; by P. Qr^. 
PhU. Mag. [4] X. 510. 

LimO'Stone.— On lime-stones from Madeira: by B, SekweUer, J. pr. 
Chsm.lxlu. 201. 

Lunnite. — Analysis of lunnite from Cornwall: hj Dr.HMle, Pfail.Msg« 

[4] X. 89. 

Marl. — Analysis of two marls from the neighbourhood of Osnabriick, and 
examination of their solubility m carbonic acid and water : by 

C, Sfmekmatuh Ann. Ch. Pharm. xciv. 170 ; J. pr. Chem. Jam, 508. 

— Analysia of a marl : by F*. MarHtf. Ann. Ch. Pharm. zciiL 866 ; J. pr. 

Chem. Ixv. 116. 

— Examination of marls: by C Scheihler. J pr Chem. Ixv. 'V?.^. 
Melaphyre. — Microscopic and chemical examination of the mineral from 

Hockenberg, near Neurade, hitherto regarded as melaphyre: by 
Q, Jenzsch. Pogg. Ann. XC7. 418. 
Mejonite.— Crystalline fonn of mejonite: by C. BammtUberg. Pogg. 
Ann. xciv. 484. 

Mica. — On the chemical composition and optical properties of the mica 
of the Dublin, Wicklow, and Carlow granites; by JS, HauffJUim* Phil. 
Mag. [4] ix. 272; J. pr. Chem. Ixv. 881. 

— On biaxial mica from Vesuvius: by iV. p. Kokickarow. Pogg. Ann. 

xmr. 212; Compt rend, xxxix. 1135. 
Approximate determination of the refraotive indices of mica: by 
W. Haidinger. Fogg. Ann. xct. 498. 

— Analy^i"^ of various species of mica, and of olay and mioa slates : by 

Th. Kj&mlf. J. pr. Chem. Ixv. 187. 
The interference-lines in mica : by W. Haidinger. Pogg. Ann. xcvi, 
453. 
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Minerals: Mineral moor.— On the minMilmoor of Ifiariin'bed : hy CQ' 

Ijehmann. J. \n-. Chem. Ixv, 4r)7. 
Or t h i tc. — Analysis oi' euxeaite and ortbite : bj R,Strecker. J. pr. Chem. 
Ixiv. 384. 

Peotolitea.— On Biitiah pectoUtoe: by JT. i*. JEMtN^ and iS. P. 6^. 

FhiLHag. [4lix. jM& 
Papnine.— Approximate datenmnatiop of tbe refrootiTO imdioas of pen* 

nine : l-y //'. Haidint/er. Pogg. Ann. xcv. 620. 
ferowskito. — Ontbopflcowskiieof ZarmaU: by M, Dmuur. Axm.Hin. 

[fij vi. 512. 

Fhoapborite.— Analysis of phos^borlte from tbe Tyrol: R. Blum. 

Ann. Oh. Pharm. zeiT. 854 ; J. pr. Obem. bni. 124. 
Plntinum.-^Aiial7iiB of platimim-oro from Bomoo» Aon. Ch. Phaim. 

xcvi. 243. 

Poly h all te.— Composition of red polybalite from Vio. Dep. of the Meuthe: 
by G. Jenzsch. Pogg, Ann. xcir. 175 ; J. pr. Chem. Ixiv. 436. 

Proaopiie. — Oa prosopite: by G,Bru»k, Sill. Am. J. xjc 273. 

Pseu€loma]aohite.--Selenium m paeudomalachite from Bbeinbreitan- 
baeh : by iW* -B^odMbtfr. Ann. Gh» Pharm, xoIt. 856; J. pir, Cham. 
Ixyi. 125. 

Qnartz.'^Pbysical and orystaI](^p«pbical researches on quartz: by 
M. De4cl<jiz€aus» Ann. Ch. Pliys. [3] xlv, 129; Compt rend. xl. 
1019 [Report thareon, by M. de ^narmoui : Ibid. 1132] ; SilL Am. 
J, [2] XX. 870. 

— On the trigonal trapezohedron of fhe hoxagonal systom, and ito ooeor. 

rence in quartz : by A, Eom^ltH, Pogg. Ann. xdr. 591 . 
>— Density of quartz after fusion and rapid oooling : by CL JMlk, Oompi 
rend. xl. 769; J. pr. Chem. Ixv. 345. 
Veins of quartz deposited by water : by JS. F* Glocker. Fogg. Ann. 
xov. 610. 

Soap olita.— Note on henlflndite and seapolite from Aiendal: by Jl 

itOem. Sill. Am. J. [2] xz. 872. 
Shale. — Chemical examination of shales from the Duohy of Naeaaa: by 

A. DoUfus and C. Keuhaner. .T. pr, Cheni, Ixv. 199, 
Silicates. — Ou the fonnut ion an l composition of certain silicates con- 
taining lime and aluiiiuia: by G. JenzscA. Pogg. Ann. xcv. 307. 
SilTorw— On the eiTataUine Scam of briltile dlTer glance (Sprod-glaserz) : 

by CI Iff. Sehroder* Pogg. Ann. xot. 257. 
8Ute.--AnalyBi& of day and miMlate; by 3%,XjinU/, J.pr. Cham. 

I^v 187. 

Spars. — On the relation between chemical composition, specific gravity, 

and crystalline form, in tbe spathic carbonates ; by F. R, Schroder* 

Pogg. Ann. X0T. 441, 562. 
Sphsroaiderite.— Yaaadium and titaninm in q^hnroaidarite finind near 

Bonn : by Pro/* Sodeker, Ann. Ch. Pharm. xcir. 865. 
Svanbergite. — On svnnbergito from Weimland, in Sweden: by/. 

Jgehtr'om. J- pr. Chem. Ixiv. 252. 
Table sp ar.— On table spar from the Morne mountaina : hjJIiLF. Beddk. 

PhU. Mag. l4] ix. 452. 
Yean vi an. — On the cbamioal compoaitiQii of ▼eauvian : by Bmmdtitrg^ 

Pogg. Ann. zdT. 02; J. pr. Chem. Ixiv. 806. 



Digitized by Google 



IN BBITISH AND FOBSIGN JOUBNALS. 



Minerals : Vesuvian ^Ou the qaantity of water oooteiiwd ill YWUTka : by 

G. Magnus. Pogg. Ann. xcvi ^117. 
Wilson ite. — Note on the mineral wllsonite: by T, S, Muni. Phil. Mag. 

[4] ix. 382 ; J. pr. Chera. Ixv. 50a. 
— Huut^B wilaonite a scapolite. Sill. Am. J. [2] xx. 269. 
Woliram*— On a wolfram from the Hara. J. pr. Chem. Ixhr. 184. 
Zeuxite. — On two doultful British 8peoieB» f^oUMt and xmmk: by 

R. P. Greg. PhiL Mag. [4] x. 1 18. 
Zoi'site.— Zirconia in zoisite. J. pr. Chem. Ixiv. 316. 
Molybdenum. — On metallic tun«7?;l:on and molybdeniim: by Wdhler. Ann. 

Ch. Pharm. xciv. 2&5 ; Chem. (iaz. 1866, 206 ; J. pr. Chem. Ixvi. 607. 
Analyaie of mofybdate of lead, and ita nie as a teat for phosphoric aeid : 
isy W, W%ek$. Ann. Ch. Pharm. xcy. 878 ; Chem. Gas. 1666, 418. 
Mordants.<-Silicate of soda as a means of fixing aluminoua and iron mor- 
dants: by P. BoUey. Chom On/. 1^5:-), 5^. 
Mucates. — On the muoates of liie alkalies: by S> ff* Johmon, Ann. Ch. 

Pharm. xcIt. 225 ; J. pr. Chem. Ixvi. 85. 
— > On btmocate of amyl: by 8, W* JoAimm, J. pr. Chem. Ixir. 157 ; Chem. 
Oas. 1856, 186. 

Mttselee. — Eesearobes on the cornp iii n of themnsdes in the sevenJ grades 
of the animal aeiiee : by MM, Vgkmimmm and JMiy. Compt vend. 

xli. 735. 

Mustard. — Artificial production of essential oil of mustard: by MM. Betiheloi 
and de Luca. Ck>mpt. rend. xli. 21 ; Ann. Ch. Phys. [3] xliv. 495; 
J. Pharm. [8] nviil. 188; Chem. Oaz. 1666, 888. 
On the artiAeial feraiation of essential oil of mnuilaKd: by ilT.^i^ Ann. 
Cb. Pharm. lav. 188; J. pr. Chem. Ixiv. 504. 

Examination of some compounds of sulpbosinapic acid : by H. Will. 

Ann. Ch. Pharm. xcii. 59; J. pr. Chem. I^v, 167; Chem. Grt:. 1B55, 
117; Ann. Ch. Phys, [3] xliii. 344; J. Pharm. [3] xxvii. 374; Chem. 
8oo.Qa. J.TiiL]88. 



N. 

Naphtha. — On some oi the basic constituents of coal-naphtha, and ou ckry- 

sene x\gjO,G. WUUam, Chem. Gaz. 1866, 401. 
,Kaphthalin^^nblimatioii of naphthalin. Ann. Ch. Fhann. zoiii 868; 

Chem. Gaz. 1866, 149 ; J. pr. Chem. Ixiir. 516. 

— On some derivatives of n aphthalin : by M, Jkuari. Compt rend. zli. 408 ; 

Chem. Gaz. 1855, 40a. 
Nickel. — On the deposits of nickel in the Departemeut de I'Jsere: by if. 
Gneymofi. Oompt rend. zl. 984. 

— QuantitaliTe analysie of an aUoy of ztno and nickel. J, Pharm. [8] ixWi. 

295. 

Separation of nickel from cobalt: by T. TT. Henry. Chem. Gnz, \ K)b, 237. 

Niobium. — Eesearches on iimeoiom, niobium, and tantalum: by M.MemaaM, 

J. pr, Chem. Ixv. 54. 
Nitraniline. — See Jnilwe, 

*NitrateB.^n a natural deposit of nitre in PimnsylTaDia. 3, Pharm. [3] 
xxvii. 206. 
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Nitrates.— On the iodooitnto of sOfw : bj /. SekHMm. Ch«m. Out. 1055, 

127, 317. 

■— On the decom(K)sitini! of the nitrates bj charcoal: by M. Fogel^ jm, 

J. Pharra. [3] xxviii. 304. 

On tribaaic nitrate of lead : by Jf. Vogtl^jm, J. Pharm. [8] xxviit 895. 

Nitre.-^o the aetton of nitre on vegetation! by if. Bvmtmgmli, Compt 

rend. xli. 845. 

Nitrite8.->0n the nitrite of cohaltio oiide and potash: by d, Strm«]fir» Ann 

Ch. Phann. icvi. 218. 
Nitrobenzol . — See BeuMol, 

Kitrocoumari ne. — On coumaramine, anewhase derired from nitrocoumarine: 
by A. t^mpolH and L, ddona. Ann. Oh. Phann. xer. 358 ; Chem. 
Oaz. 1850, 895. 

Kitrogen. — Remarks on vegetation, undertaken with the riew of examining 
'.vhother plants lix in their organism thp introg«n which exists in the 
air lu the gaseous state : by M, Moumttgault. Ann. Ch. Fhys. [3J 
xliii. 149. 

— On the Boweo of nitrogen in plants : by A. TddMt, J. pr. Ohem. Izr. 151. 
Koto on the assimilation of nitrogen by agrienltanl plants: by Jf. Bajg* 
Compt rend, xxxix. 1133. 

r - On two new methods for the determinfttion of nitrogen in or^rfiriic and in- 
organic componnds : In- ^laxwell tSmpton. Ann. Cli. Pharm. xcv. 63. 

On the direct determinauou of nitrogen : by /. Sekiel. Bill. Am. J. [IB] 

XX. 220. 

Betennination of nitrogen in guano. J. pr. Chem. Izt. 880. 

I Beport on a memoir by ^f. Yille on the assimilation of atmospheric 
nitrogen by plants: by M. Chevreul. Compt. rend. ili. 757. — Remarks 
on a passage in this report respecting the ohemioal action of the solar 
ravs : bv M. JUot. Ibid. 777. 

Nitroglycerine. — See GljfceriHe* 

Nitrotolttol.--^ Tokiok 

Kntritton.— Analytioal researches on substances intended £ar animal food. 
Part II. : by Is. Piem. Compt rend. xU. 47. 
Report on an alimentary snbstaoee t by Jf. SommffthM* Compt rend. 

xl. 1D16. 

-1-^ On the changes which sugar undei^^oes during nudition : by Dr. Becker. 

J. Pharm. [3] xxvii. 298. 
— —»0n fats, and on the nntiitiTe powers of Tariooa kinds offish: by Jf,l>i9(«s. 

Compt rend. xli. 1. 



0. 

Oils,— On the saponification of oils under the influence of substances which 
accompany them in seeds: by J. Pelouze. Compt rend. xl. 606; 
Chem. Gaz. 1855, lOI ; Pharm. J. Traua. xv. 40 ; J. pr. CLem. Ixr. 
800; j. Phsim. [8] xxvii. 821. 
Mode of detecting the admixture of an oil from the seed of a cnidferous 
plant in another oil obtained from grain or fruit: by Jf. JfiniJSk. 
J. Pharm. [3] xxviii. Ill ; Pharm. J. Trans, xt. 119. 
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Oils.— On tbe use of certain essential oils in the arts: by Jf Oirard, J. 

Pharm. [3] xxviii. 299. 

Gas and oil from vegetable substanoes : bj /. M. Jokiutm, J. Fr. Inst 

[3] xxix. 354. 

Oils, Volatile. — On the acid waters which^pass over iu tlie distiUation of 
▼oUftile oils : by Wimder. J. pr. Ghent, lau^. 409. 

Obseiradons on iodised oil : by Jf. BreiteMier, J. Phann. [8} zxvi. 

433. 

Chemical researrhos on castor oil, and on caprylic alcohol olitainrd from it : 

by /. Bouis. Ann. Ch. Phys. [3j xliv. 77 ; J, Pharm, |^3j xxviii. 
113, 199. 

Aitifidal fonnation of einnamon-oil : by A. Streeker, Ann. Ch. Pharm. 

xmii. 870; Ann. Oh. Phys. [8] xUt. 854.— Also by M, JTo^. J. 

Pharm. [3] xxvii. 294. 
■ ■ — On tbe so-called oil of cinnamon leaves from Ceylon: by /. Stenhotise. 
Ann. Ch. Pharm. xcr. 103; J. Pharm. [3J auc?iii. 237; Pharm. J. 
Trans, xiv. 319. 

On the di£forent Tarietiee of cod-liver oil. Pharm. J. Trans, sir. 413. 

Adulterations of cocUliTer oil: by Jf. Serfke, J. Pharm. [3j xxviii. 
121. 

On certain doljjhin oils, and on phocenic acid : by M. Berthelot. J. Pharm. 

f;^l xxvii. 3i; Chem. Gaz. 1^55, 187; J. pr. Chem. Ixiv. 495. 

Arulicial production of essential oil of mnsturd: hy M^F. Berthelot BXiA 

de Luca. Compt lend. xli. 21; Ann. Ch. Phys, [ ij xijv, 1^5 j Chem. 
Gas. 1855, 288. 

— On the artificial fonnation of essential oil of mustard : by ilT. ZimM, Ann. 

Ch. Pharm. xor. 138; J. pr. Chem. Ixiv. 504. 
— — Preliminary notice on olive oil : by W. Heintz. J. pr Chem. Ixiv. Ill, 

Margaric acid from olive oil : by /. Collett. J. pr. Chem. Ixiv. 108. 

Germination of oleaginous seeds : by U. UellriegeL J, pr. Chem. Ixiv. 96. 

On ttsonletine and oil of origanum : by j!r* Bochleder. J. pr. Chem. 

Iziv. S9. 

— — On the behaviour of palm oil when heated : by /. /. Pohl. Wiou. Akad. 
Ber. xli. 80 ; Cbom. Oas. 1865, 87; J. pr. Chem. IxiiL 240; Pharm. 

.1. 'I'rans. xiv. 2t!>. 

On the volatile oil of PlyehotU JJtean: by R. Haiiiei. Chem. Soc. Qu. J. 

viii. 289. 

On the Btearoptene obtained from the oil of PiyckoHs Jjmm .* by /. Sim- 

house Ann. Ch. Pharm. xciii. 269; J. Pharm. [3] xxvii. 478. 

— Clarification of rape oil : by K Wagner. Pharm. J. Trans. XT. 48. 

Shark's-livcr oil. Pharm. J. Trans, xiv. 453. 

Olefiant Gas. — On the reproduction of alcohol from olefiant gas: by .Jf. 

Berthelot. Compt. rend. xl. 102; Chem. Gaz. 1855, CI; Ann. Ch, 

Pharm. zciv. 78; J. pr. Chem. Ixv. 274. 
Oloba.— See Fait, 

Ononis. — On the root of O/w/m spinosa . by IT. Hlasiwetz. Wien. Akad. Ber. 

xiv MI : Chem. Gaz. imh, 321, 342 ; J. pr. Clieni. Ixv. 410. 
Opium. — On indigenous opium: by if, IkscAnetaes. Compt. rend. xl. 34; 

also by if. Jtou^:, Ibid. 130. 
— - On indigenous opium : by M. Roux. J. Pharm. [3] xxvii. 186, 
VOL. Vtll. — NO. XXXII. A A 
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Ordeftl Bofttk.— See J9Mr«. 

Ores.— >0n the sraelHiig of pyritic ores containiug small proportions of silver 
and copper with A lai^e pioportion of xiao : by Pr^. FiaUner, Chem. 

Gaz. I85r>. 14. 
Orgaiiic Analysis. — Soo JnafpsU. 

O rga n i c M at ter.—Itioinerattou of organio matter : by /. JF. Slafer. Ghem. 

Oaz. 1855, 58 : J. pr. Ohem. Ixv. 358. 
Organo*metallio Bodies. — Researches on orgaiio-metallic bodies. Second 

Memoir— Zincethyl : hy F. Frank-land. Phil. TraiiJ^ 1855, ii. 259 ; 

Proc. Hoy. Son. vii. 3d;3; Cheni (in/,. 1^55,158; Phil. Mnj:r. [IMk. 

6.'J9; Ann. Ch. Phaiiu. xcv. 2d; Ann. Ch. Phys. [3J xlv. J 14; J. pr. 

Ghem. Ixv. %%, 

~ Nob respeotmg the history of onuanio metal compounds: byiR Fhtnklamd, 
Ann. Ch. Pharni. xcv. 50 ; J. pr. Ghem. Iziv. 45.— Reply by C. LSmg, 

J. pr. Cliom. Ixv. 355. 
Osmose.— On osmotic forci- : by T, Oraksm, Ghem. Soc. Qu. J. viii. 43; 
Ann. Ch. Phys. xlv. 5. 

— On osmose and its industrial applications : by M. DubrunfauL Compt. 

rend. xli. 884. 

Oxalates.— CrystaHo-chemioal monograph on oxalic aoid audits salts: bj 

C. Rammehberg. Pogg. Ann. xcv. 177. 
— - On tho t^r.-pii oolour of the ferrioo-alkaline oxalates,: by W, Maidmffer. 

Pogg. Ann, xciv. 946. 
Oxidation. — On various phenomeua of oxidation and reduction : by M. Kuhl- 

mmm. Gompt rend. xli. 538. 
Oxides. — On the metallic and some other oxides, in relation to oatslytic pho> 

nomena: by /. E Ashby. Froo. Roy. 8oo. TiL 822; Ghem. Gax. 1855, 

195 ; Phil Mag. [4] x. 52. 
On oxides of the form H,0,; by F, Bachkder, Wien. Akad. Ber. xv. 364; 

Chem. Gaz. 1855, 291. 
On the solubility of various metallic oxides and earthy carbonates, and 

on certain reactions exhibited by their solutions: by A, BiMtm. 

Compt. rend. xli. 50O. 

— Determination of metallic oxides by oarbonic aeid: by A VokL Ann. 

Ch. Pharm x'm"v -IM . 
On the variou.s nietliods of detcniiiring the weak or strong basic power of 

an oxide : by H.Rose, Pogg. Aun. xcvi. 195, 436. 
Oxygen.— Preparation, on the large scsle, of oxygen obtained by tiM decom* 

position of water: by Jf. MuUer. Gompt rend. xL 906; J. pr. Ghem. 

Ixv. 320. 

Researches on oxygen in the nascent state : by A. Houteau. Compt rend. 

xl. 947; J. Pharm. [8] xxvii 413 : Pogg. Ann. xcv. 484; Chem. Soc 

Qu. J. viii. 237 ; J. pr. Chem. ixv. 499. 
Besearehes on the magnetic power of oxygen : by E. Becqutrd* Compt 

rend. xl. 910; Phil. Mag. [4] ix. 474; Ann. Gh. Pbys. [8] xliv. 209. 
Note on various phenomefia of oxygenation : by F. KMrnnim* Compt 

rend. xli. 470 ; Chorn. Gaz, 1855. 434. 

— Improvements in obtaining oxygen gas and applying it in the manufac- 

ture of various acids and clilorino, for oxidating metallic solutions, and 
for ageing and raising various oolburlng matters (J. Swindells* and 
W. Nicholson's patent). Ghem. Gas. 1855, 180. 
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Oxygen. — On the influence of freo oxygon in nnnlyses by oxidation and 
reduction : hy F. KmUr. Pogg. Auu. xcvi. 3;32. 
On some remarkable chemical propertiec of electrolytic oxygen and hy- 
drogen : by H. Ouum, Pogg. Ann. zctI. 498 ; J. pr. Chem. Izvi. 103. 
On the estimation of oxygen in organic analyses : by Jf. Smmkauer, Ann. 
Cli. riiy>. [?r xlv. 837. 

Ozone. — On tlie constitution and properties of czoue; by T.AudreufZ. Proc. 
Roy. Soc. vii. 475 : Chcrn. Gaz. lbo5, 330. 

Ou ozone : by C. F. Sckonbem, Pham. J. Trans, xiv. 323, 371. 

^^Resalts of the ozonometcical observations in Benit from Dec. 1858 to 
Nov. 1854 : by E. Wolf, Pogg. Ann. xciv. 335. 

^— First result of ozonometric observatiooB in Cracow: by F. KarlimiL 
Pogg. Ann. xciii. 02T. 



P. 

Paint— On a new mode of painting : by M, Ctaudot Compt re^. xli. 785 ; 

see Lime. 

Pancreas. — Ou the pancreatic secretion: hy C. Sc/midi. Ann. Ch. riiarnj. 
xcii. 88 ; J. pr. Chem. Ixir. 380 ; Chem. Gaz. 1855, 96. 

— On a peculiar concretion of the pancreas: by 0. Eauy, Jim, J. Pharm. 

[3] xxvii. 285. 

Pancreatic Juice. — On the analysis of fate, and on the action of thf» pan- 
creatic juice in jnesence of those compounds: by M. Berthelot. J. 
Pharm. [3] x.Kvii. 2«. 

PapaTerine.— Bescarohes on papaverine: by T, Amkmu. Ed. Phil. Trans, 
xxi. pt t ; Ann. Ch. Phann. xcir. 385; Chem. Soc. Qa. J. TiiL 383 ; 
J. pr. Chem. Ixv. 233 ; Chem. Gaz. 1855, 31. 

•Papers — ^New materials for the manufacture of paper. Pharm. J. Trans. 
XV. 31. 

Paraffin. — Examination of two specimens of native paiathu. Phai'm. J. 

Trans, xiv. 381. 
Paranitraniline.— See Jmike, 

Pepper—Examination of the Cubeba ClusH, ^[iquelt or black popper of West 
Africa : by /. SUeitkom, Ann. Ob. Phann. zcr. 106 ; J. Pharm. [3] 

xxviii. 238. 

Perspiration. — Onctirren<^e of iron in normal urine and in perspiration : by 

MM, Fiak and Laiiui. J. Pharm. [3] xxvii. 382. 
Fhillyritt.— On phiUyrin: by C. Bertagnini, Ann. Ch. Pharm. xcii. 109; 

J. Pharm. [8] xxTii. 58 ; J. pr. Chem. Ixiy. 946 ; Ann. Ch. Phys. [3] 

xliii. 351 ; J. Pharm. [3] xxvii. 875; Chem. Soc. Qu. J. y'lM. 187. 

Phloretiii. — On phlorctin : l>y U. JUaiimtz. Ann. Ch. Pharm. xcvi. 118. 

Pliosphates. — Action of water at a h\^\\ temperature, and under strong pres- 
sure on the pyrophosphates, metaphospbates, cyanides, &c. : by 
A. Eeynoso, Ann. Ch. Phys. [3] xlv. 107, 

Ou the constitution of the phosphate of lime existing in animal charcoalt 

bone-ash, &c., with remarks : by /. D. Smith. Chem. Gaz. 1855, 201. 

- .1 On some ferroso-ferri«' i>lu)sj)liate.s ; liy G. Jenzsch. Pogg. Ann. xcvi. 139. 
Crystallisofl jihosphato of cobalt. Ann. Ch. Pharm. xciv. 357 ; J. Pharm. 

[3] xxviii. 23^; J. pr. Chem. ixvi. 120. 
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Phosphates.— On Columbian guano, and on oertaiu pseuKsritiee m the 
]irhavioiur of bo&o-phoqkhate of lime: by CMorfiH, Chem. Gaz. 

is:.:). 451. 

Phosphites — ( )ii a new phosphite of ethyl: by A. W. Williamson. Ann* Cb. 

Pbys. [3] xliv. 52. 
Pbosphoreseenee.— See Ligki. 

P h osp h o r u s. — ^Action of iodide of phosphorus on glycerine ; by MM, BeriMat 
and Imea, Ann Ch. Phys. [3] adiii 257; Compt rend, xxxiz. 

715; Chem. Soc. Qn. .1. viii. 145. 
— — Action of terchloride of phosphonis on a series of mooobydrated acids : by 

M. Bichamp. Compt rend. xl. 944. 
On a new mode of forming the snlphoeUoiide of phosphorus. Ann. Ch. 

Fharm. xoitt. 274 ; Ann. Ch. Phys. [8] xUt. 56. 

— On a new organic acid containing phosphcnus: by J, IHt*i^, J. pr* 

Chem. Ixiv. 205 ; Chem. Gaz. 1855, 100. 

— - BeBenrchpg on the influence of siilphnr iipon iron, and on its partial neu- 
tralisation l)y phosphorus: by M. JiiNoyer. Ann. Min. [5] vi. 149. 

Ou some acetyl and phosphorus com]>ound9 ; by II. Riiler. Ann. Ch, 

Fhsnn. xot. 208. 

On the use of hypoohlorite of magnesia and hydrate of magnesia as an 
antidote to poisoning by phosphonis : by L, Hi^kuuu^ . Ann. Ch. 
Pharm. Ixxxiii. 146 ; Chem. Gaz. 1856, 384. 

— Preliminary notice on the compounds of phosphorus with ethyl: by 

F. BerU. J. pr. Chem. Ixvi. 73. 
Besearches on some new x)ho8phoru8 bases: by .i. Cahown 90^^ A, F*. 

Hofinmm, Compt rend. zli. 8S1. 
Photography. — Transformation of heliographic impressions into indelible 

pictures fixed by the methods of ceramie decoration : by ife CSmorM^. 

Compt. rend. xl. l^GH. 
Keport on two jihotogriipbic processes, by M. Taupenot: by M. Chevreul. 

Compt rend. xli. 383. 
On a photographie method of determining the height of donds: by 

M.PcuiUei. Compt. rend. xl. 1157. 
— ^ On a more convenient form of applying gallic acid as a developing agent 

ill photography : by W, Qrooket, Phil. Mag [4] ix. 225; J. pr. Chem. 

Ixv, 815. 

Method of obtaining positive pictures by means of the camera obscura : by 

A, MoUmier, Compt rend. xl. 120. 
— ' Analysis of positiye photographie impressions : by A. IkMHme, Ann. 

Ch. Phys. [3] xliii. 485. 

On the causes of the alteration of positive pliotog)-flpbin impressions, and 

on the means of reviving tliem; by MM. Davanne and Gizurdm 
^.'nmpt. rend. xli. 006. 

— - On taking daguerreotypes without a camera : by /. F. MatcktM, J. Fr. 
Inst. [3] xxiz. S44. 

— —Preparation of bromide of ammonium for photographio purposes; by 

M. Engelhardt. J Pharm. [3] wcviii. 389. 

— Process for obtaining lithographs by photography: by Pr^ Ba»isgy. 

Pharm. J. Trans, xv. 232. 
——Process for taking photograpliic pictures on glass : hyJ.J. CuitUg. J. 
Fr.Inst [3]zxx.]98. 
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Plan l8.-**0n the souioe of mtrogen in plants : by A» FefzhokU. J. pr. Ghenu 
IXT. 101. 

Note on the assimilation of nitrogen by agricultural plants: hjM^S^. 

Compt. rend, xxxix. 1133. 
——Analysis of the ashes of certain plants [Atifer Iripfolium and CJieHopodium 

tHarUimum)y and of the goil ou which the^ grow : h^ E. Harms* Ann. 

Ch. Fbann. xcir. 247. 
— — Abstract of the report on the influenoe of the solar radiations on the vital 

powers of plants growing tinder different atmospheric conditions. 

Part III. : by /. //. Oladstone. Cliem. Gaz. 1855, 420. 
lieiiori on a memoir by M. G. Ville on the assimilation of nilrogen by 

plants; by J£. Cheoreui. Compt. rend. xli. 757; Appendix, 7 75. 

Bemarlw by JT. Bkf, 777. 
Platinum.— New researches on platannm-ores : by S, Frimy. Ann. Cli. 

Phya. [3] xliv. 38ft. 

— On the platinum of the Alps (5th Memoir) : by M, Om^mard* Compt. 

rend, xl, 1974. 

— On the crystalline forms of the platinum-salts of the compound am- 

monium*moleoules of ethyl: by C, WeUxitn, Ann. Ch. Pharm. 
xcilL 272. 

— On the alleged fluorescence of a solution of platinoH^anide of potassium s 

by G. Stokes. Phil. Mag. [4] x. 90. 
On platinised charcoal : by «/. Sienhoim, Cham. Soc Qu. J. viii. 105 ; 

Ann. Ch. Pharm. xcvi. Ufi. 
— — On the coating of copper and brass with platinum by the electrotype : by 

M,Jmnwmff* Chem. Gas. 1855, 468. 
-I ■ On the decomposition of the platinum-salts of the organic alkalies ; by 

T.Jndersott. Ann. Ch. Phys. [3] xlv. 366. 
— — Preliminary notice on the dcoompositious of the platinum double salts of 

organii- base;^ : by T. Anderson. Ann. Ch. Phnrm. xcvi. U)0. 

Analysis of platinum ore from liorneo. Auii. Ch. Phurm. xcvi. 213. 

Pleochroism.-'See Idght, 

Pneumatic Trough. — Improred pneumatic trough : by (?. ^^hmm. J. pr. 

Chem. Ixiv. 314. 

Po) ;t risation. — ^& Lighi. 

Populine.— On populine : by R, Piria. II Nuovo Cimento, i. 198 ; Ann, Ch. 

Phys. [3j xiiv. 366; Ann. Ch. Phann. xcvi. 375. 
Porcelain.— Analysis <tf the Nymphenberg porcelain, and of the matmjalused' 

there for saggers : by F. Vtet^atk. Ohem. Gas. 1855, 474. 
Fotasb.~On the form and composition of borate of potash and ammonia; 

by C. Rammehhertj. Pogg. Ann. xcr. 100; -T. pr. Chem. Ixv. 375. 

— On the form niid composition of tai'trute of potash; by C, UammeUberg, 

Pogg. Ann. xcvi. 19. 

Preparation of pure carbonate of potash : by if. Btoek* Compt. rend. xl. 

884 ; J. pr. Chem. Ixiv. 319 ; Chem. Gaz. 1855, 113 ; Fharm. J. Trans, 
xiv. 574. 

I On the presence of cyanogen in Kali carbon c tartaro . by W. Wich'. Ann. 
Ch. Pharm. xciv. 43; J. pr. Chem. Ixv. 126; J. Pharm. [3] xxviii. 

399. 

— — Source of silica in carbonate of potash obtained by calcination of the 
bitartrate. Pfaaim. J. Tr:in^ xr. 38. 
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Potasb.— On fhe eompcniUon and phosphofetoenw of plat»>stilp1iatd of 
potash: by F.Pmuijf. PhiL Mag. [4] x, 401; Pfaarm. J. Tzana. 

XV. 2ftl. 

— On the nitrite of cobaltio oxide and potaab : by A, Sirom^er, Ann. Ch. 

Plmrm. xcvi. 218. 

rotatidiiim. — Oil a peculiar efflorescence of tbe cblorideof potassium: by 

IL Wmigtom. Chetn. Soc. Qu. J. viii. 80 ; J. pr. Ghem. \vr, d&l. 
Propylene.— On a new mode of formation of propylene: by M. DutarU 

Compt. rend. xli. 4«() ; Chem. Gaz. 1855, 412. 
^— Eoiimrks on the formation of iodopropylene ; by MM, £erikM fuid de 

Luca Ann. Cli. IMiys. [:<] xliv. 350. 
Propyleuyl. — Ou some bodies oi tht) propylenyl (allyl) series: by N. ZinU. 

Chem. Gas. 1855, 244; J. pr. Chem. Ixt. 260; Ann. Ob. Pharm. 

XCTl. 861. 

Ptychotis.— On the stearoptene of the oil of Ptyehoth Apean : by /. iSMoffW. 

' Ann. Ch. Pharm. xciii. 269 ; J. Pharm. [;{] xxvii. 478. 
<— On tlie volatile oil of iHjfckotu AJwan: by R. HatMet. Cbem. Boc. Qu. J. 

Tiii. 289. 
Prussiates,— See C^muijffM. 
Pyritio Ores.— See Onw. 

Pyroxilino.— Researofaea on pyrosiline: by Jf. Bieiamp, Compt rend^ 
xli. 817. 

Q. 

Qnereitrin. — On qnercitrin and nttic aoid: by ff, BjkriweU, Ann. Ch. 
Pharm. xovi. 118. 

Quinine. — Further researches into the properties of tbe sulphate of iodo* 
qniitinp or herapHthite, more especially in reg'ard to its crystallography, 
with additional facts concerning its optical relations: by }F, B. 
Uerafoth. PhiL Mag. [4] ix. 306; J. pr. Chem. liv. 380. 

Oeeumnee of qoinine in tbe urine of patients treated witb tbe salts of 

that alkaloid : by M, JBmteteym, J. Pharm. [8] xxvii. 887. 

. ' ■ Quinine and quinidine found in the urine of patients treated with 
salts of those alkaloids: by AT. Herapath, J. Pharm [3] xxvii. %Qb, 



B. 

Kadicals, Organic. — On a new class of organic radicals; by A, Wurtz. 

Ann. Ch. Phys. \}\] xliv. 875 ; Oompt rend. xe. 1285 ; Chem, Gai. 

1855, 285; J. pr. Chem. Ixvi. 75; Ann. Ch. Pharm. xcvi. 864. 
Badicals. — On the substitution of the aldehyde-radicals in ammonia: by 

J. NatansoH. Ann. Ch. PliHnu xciv. 48; Chem. Gaz. 12; 

J. pr. Chem. Ixiv. 101 ; Choni. !Soc. Qu. J. viii. I')0. 
Bape. — Experiments ou the inorganic materials required for the fi uctiJication 

of winter wheat, summer barley, and summer rape ; by tbe Frince of 

SttltihSbrsimar. J. pr. Chem. Ixiv. 1. 
Beduption. — On various phenomena of oxidation and reduction: by Jf. 

ICuklMaitM, Compt. reiid. xli. 538. 
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JltesiD.— Oo the gum of Bonora, juioe of Vareitnea, and tbbui of Panal: by 

i. Soubeiran. J. Pharm. [3] xxviii. 196. 
■ Microscopical observations of very regalnr movemeuts accompanying 

the precipitation of resiuous bodies fiom alcohol : by E. 11. Weber. 

Pogg. Ann. xciv. 447. 

Oq the so-called jalap reains : by W* Mayer. Aim. Ch. Pharm. xcv. 129. 

Rhodailogen.~-See Cjfemogen. 

Eocks. — Examination of some felspathic roeka: \i;^T,S»Smd, Phil. Mag. 

^l ' ix. nn:? ; Compt. roiiil. xli. l<sMi. 
■ On t i t cause of the green colour of certain Nei)tuniau rookSt especially of 

dolomite : by A. Peizholdt. J. pr. Cboni. Ixiii. 193. 
— ^ On the splitting of rocks : by M. lattxei. Compt. rend. xl. 183, 
Rotatory Pewer.—-8eeZi^iU. 

Bubian. — On rnbian and its products of decomposition: by E. Schu»ck. Pnrt 
III. Phil. Traoa. 1855, ii. 889; Proc Boy. 8oc 477; Chem. Uaa. 
1865, d57. 



S. 

Saccharine Substances. — On the neutral conipouiuls of sacchariue sub- 
stances >yith acids : by M. Beriheht, Compt. i-oud. xli. 4r>2. 

Saffron.— Adulteration of ssffiron with flowers oi /uminella: by Z. SouhtroM. 
J. Pharm. [d] xxviL 866. 

Salicyl. — Eesearches on some new compounds of salicyl: by C. Gerkardi, 
Ann. Ch. Phys. [-1] xlv. 00. 

Sali ue Solution s. — On the supersaturation of saline solutions : by //. Loewei. 
Ann. Ch. Pbys. [3J xliii. 405; xliv. 313; Compt. rend. xl. 481, 
1169. 

SaliTa. — On the ssliva of jDolitm ffuktt: by TrotcM. Pogg. Ann. xciii. 6U ; 

J. pr. Chem. Ixiii. 170. 
Salt— On the function of salt in agriculture: by A. B, Nwthe&te, Phil. Mag. 

[4] X. 170 ; Pharm. J. Trans, xv. 17'>. 
On the influence of common salt on tlio formation of minerals; by 

J. G. Forchhammer. Pogg. Ann. xcv. 00. 
--^On the object of aslt in the sea: by iV^. CJu^pmam, Phil. Mag. [4] 

ix. 236. 

Salts.—- On the changes of volume which accompany the solution of anhydrous 

salts in \vatcr. and tVic dilution of aqueous saline solutions: by 
Kremers. Pogg. Ann. xcv. 110, 
Ou tlie composition of certain salts : by C. Rammehberg. Pogg. Ann, 

xciv. 507 ; J. pr. Chem. IxT. 181. 
, On the variations in the degree of affinity between water and sslts; by 

P. Kremn. Pogg. Ann. xciv. 255. 
On the decomposition of in<?oliibk' salts by solutions of soluble salts: by 

//. Bji}se. Pogg. Ann. xciv. 481; xcv. 90. 284, 426; Chem. Gaz. 

is.-^.i, H73. 

S a n g u i 11 a r i n o.— On the identity of sanguinarine and cholerithrine, and on 
the direct determiqation of nitrogen: by /. Schid, Sill. Am. J. [2.] 
XX. 220. 
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Sawdust.— On the manufactuM of alaohol from amrdiwt: by Jf. ArmmlL 

Chfm Hm/.. l^f^5, 06. 
Seeds.— Oeriamaiiou of oleaginoua seeds: by M, MellriegeL J. pr. Cbem. 
Ixi?. 95. 

Selenittin.— On sakoide and Mknioelikride of bismatht lij.8. ScMtkr, 
Pogg. Ann. xwr, 0S6 ; J. pr. Obem. Izt. 8^8. 

Selenium in pseudomalac-bito from Rheinbreitenbacb : bj iV^ Bodeker, 
Ann. Cli. Pbarm. xoiv. •'^■■')6 ; J. pr. Cliem. Ixvi. 125. 

Seminal Kluid. — Action of tlie seminal linid ou noutral fats: byJtf. Longet. 
Coinpt. rend, xxxix. 1090; J. pr. Cheui. Ixiv. 251. 

Sbeatbin^.---On Ae composition of tbe slieatbing of sbips. J. Fr. Inst. 
[.1] sxix. 48. 

8ilica.->On bjdrate of silieio aeid and silicate of ammonia: bj J.ld^ttig* 

Ann. Cb. Pbarm. xciv. 873; Chein. Gaz. 1855, 371. 
Source of silica in carbonate of potasb obtained bjr oaleination of tbe 

bitartiate. Pbarin. J. I'laTis. xv. 38. 
— ' On the h^draleU silica obtained in the decompositioQ of silicate of soda lu 

the mannfactnie of oolonied tiasnes: by E. M, Plet^, Compt, vend. 

zU. 509. 

Silicates.— On tlie decomposition of alkaUne alieates by carbonie aeid, and 

on the soluhilitv of silicic acid in pure water, as well as in presence of 
hydrochloric acid, carbonic acid, amninnia, sal-ammoniac, and bi(>ar- 
bouates: by L,S4rucima/in, Ann. CU. i harm. xciy. b37 ; Oheni. Gaz. 
1860. 2dL 

■ ■■■ On tbe formation and oomposition of oerttin dlioates oontaining lime and 

alumina : by 0. Jenzsch. Pogg. Ann. xor. 807, 
On the (ISC of silicate of po.ash to lix colooTB on TariouB tobatances: bj 

M. Baudrimont. Conipt. rond. xli. 367. 
Silicate of soda as a means of fixiag aluminous and iron morduits : by 

F. BolUy. Cbem. Gaz. 1855, 68. 
On varions new applieations of double lilieates : by Jf. K M iuam, Oompt 

lend. xli. 168; Pharm. J. Trans, xt. 80 ; Cbem. Gas. 1865, 308, 878, 

898. 

Silisiam. — New researches on silicinm and titanium: hy Il,£IU,'ClaireBmUe* 

Compt. rend. xl. lU-U; Chem. Gaz. 1865,228. 
— — Ou a new form of silicium : by i/. SU.'Claire JJeville. Ann. Ch. Phys. 

[3] zliii. 81 ; Chem. Soo. Qu. J. viii. 243. 
— Fulminating powder composed of silicinm in the form of a metallic i^onge: 

by M. Chenot. Compt rand. si. 069 ; Pogg. Ann. xct. 885 ; J. pr. 

Chem. Ixv. .'571. 
Silk. — Poisoning by sewing silk. J. Pharm. [3] ixvii. 4fil. 
Silver, — Extraction of silver, by Augustin's method, from copper maite con* 

taining lead and nno : by Prof. FlaUner, Chem. Qsa. 1865, 58. 
On aeanthite, a new species of silyer-glanoe : by J* KMrngeH. Pogg. 

Ann. xcv. 462. 

■ On a modification wbicb it is convenient to introduce in certain cases into 
the assaying of silver in tbe humid way: by A» Lewi. Aon. Cb. 
Pbys. [3] xliv. 347. 

On the iodonitrate of sQTer : by /. Sckmum. Chem. Gaz. 1855, 1 27, 347. 

On the use of chloride o^ silver in qualitative aaalysiB with tbe blowpipe : 

by ff, Geridbe. Cbem. Gaz. 1855, 188. 
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SiWer."BeiilOTat of stains of nitrute of silver. Chem. Gaas. I8ft&, 848. 

- On a new ore of silver : by IF. J. Brooke. Phil. ^fag. [4] x. 436. 
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